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More Than 200 Fascinating New Ideas 
In This Issue 


“Next to Myself 
I Like 
‘B.V.D.’ Best” 


“BV. D." Union Sulty are made 


Good Fit and Good Feeling 


“B.V.D." feels s0 good because it fits so well. And 
the good feeling that millions hold toward “B.V.D.” 
—the good feeling behind years of world-leading 
popularity—shows how men value better fit, 
cooler comfort and longer wear! 


DEMAND TO SEE IT’S “B.V.D.” 
IT ALWAYS BEARS THIS RED WOVEN LABEL 


‘The B.V.D. Company, tnc., New York 
‘Sole Makers of “B.V.D." Underwear 
1m Tev.D.Castne 
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Ni, Madame / 


I HE ardent admiration aroused everywhere 
by its charm of rf 


Pitan is as eh 


in comparison with the de ight invariably inspire 


by the brilliant performance of the La Salle 
‘Although production is large, the demand is so great 
that in equity and fairness, orders for the LaSalle 


are being filed and filled by (adillac-aSalle 
distributors in the order in which they are received 


From $2495 to $2685—£ 0. b. Detroit 


CADILLAC MOTOR CAR COMPANY 
DIVISION OF GENERAL MOTORS CORPORATION 
DETROIT, MICHIGAN OSHAWA, CANADA, 


MANUFACTURED + COMPLETELY +BY *THE * CADILLAC + MOTOR + CAR + COMPANY + WITHIN + ITS + OWN * PLANTS 
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In This Single Issue We Publish More Than 250 Articles 
Depicting the Latest Achievements and Discoveries 
in the World of Science and Invention 
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HEAR 
ELECTRONS 
JUMP! 


Do ctectrons jump? 
We talk aboue quadril- 
bons of them persecond 
leaping across from the 
filament of the plate of 
2 Radiotron, when you 
ae listening to a lec~ 
ture, But these part 
cles are $0 oy ae "0 
them vistble—not evea 
2 thousand of them 
‘Clustered together! 


They cannot be seen 
Bur none of the Radio: 
trom laboratories there 
isan interesting device 
srth which thy ean be 
feard” A: dsicae am 
piping osteo 

Joudspeskee do forthe 
cae what the mio 
scope cannot do for the 
Syeccthey reve. the 
ual exiacence of the 
tlectron. You hear it 
hit the chamber 


of many fascinating ma- 
Chines baile inthe lab- 
oratories of "pore sc 
nce where esearch 
carries forward our 
Knowledge of che vacu- 
tm Cube and its action 
When you buy 20 REA 
Radiocton, you have 
the bene: of this re 
search, inthe fine per 
Toematce of the tube in 
your st. 


Ther it 4 Radioson 
for the REA mark tobe 
sure iis genuine. 
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OF AMERICA 

New York Chicago 
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The new radio 
is clearer 


try this improvement 
on your old set 


Most people want radio music loud enough to fill 
a room, But on many sets, this volume of tone 
cannot get through the last audio stage without 
getting badly distorted, But you don’t hear this 
blurred music so much today. 


Since RCA developed the power Radiotrons, 
they've been adapted into new sets. Make the 
sume change in your old set. Let the big volume 
through clear and crue-toned—without distortion, 
Pur in one power Radiotron in the last stage, 
and clear up the tone! 


Living your stenage hatiery set uptodate with 
1 peter BADHTHON UATE OF EX-L 
2 detector HALNOTROS 200.4 
and axoonnons vx. for allowed quali. 
Bring your dry battery set uptoodate with 
1 Power HADiOTKON Ue 130 
rawns ux-99 fr alltound quality, 


~Radiotron 


BY THE MAKERS OF THE RADIOLA ; 


© This oe on a radio, teal ar oil burner advertoment signifies the approval of the INSTITUTE OF STANDARDS. See pane &, 
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The first picture of that knock” 


‘This is the “knock” in your motor 

“This shows photographically what occurs in the em 
{ine crlindee as carbon forms, when straight gasoline 
{b csed. The icreased heat and pressure created bythe 


This is how “ETHYL” knocks it out 


“alitin of the earboa deposits and by maiavaining 
ormal combustion rae of gasoline has corned the 
Increaved peesture due to carboo into increased power, 


HESE PHOTOGRAPHS were 

made possible by a special 
instrument invented by General 
Motors Research Laboratories to 
find out what goes on in an auto- 
mobile engine's cylinder when 
“Knocking” occurs. 


‘That invention led to the dis- 
covery that what you may call an 
“engine knock” or a “spark knock” 
isin reality a fuel knock. It is due to 
the tendency of a straight gasoline 
to explode too quickly as carbon 
forms and increases temperature 
and compression (pressure). 


Havingdetermined the character 
of “knocking,” General Motors 
developed “ETHYL” fluid, a 
patented chemical compound 
which when added in very small 


quantities to straight gasoline forms 
Ethyl Gasoline, the most effective 
“anti-knock” fuel yet known. 


Ethyl Gasoline transforms car- 
bon deposits from a liability into 
an asset. It produces more power 
on hills and heavy roads. It gives 
a faster “pick-up,” reduces gear- 
shifting, lessens vibration and en- 
gine wear and tear; and saves the 
trouble and expense of carbon 
removal. 


Ethyl Gasoline has increased the 
motoring satisfaction of hundreds 
of thousands of car drivers. It is 
destined to play a still more im- 
portant part in the automobile his- 
tory of the future. TRY IT. 


ETHYL GASOLINE CORPORATION 
25 Broadway, New York 


Penazoil Company + Refiners Oil 
Company + Spears & Riddle Co. ¢ 
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are FINANCIAL PLAN 


for aYOUNG MARRIED COUPLE 


By WALLACE AMES, Financial Editor 


JHE Financial Department's 

‘mail ac the Poputar Science 

Mowrnty office contains many 

letters relating to interesting 
financial plans and problems such as 
weryone confronts, We are yielding 
15 the temptation to publish one of 
these letters together with our reply 
as we believe the subject will stimu- 
late the thoughts of every reader who 
is secking a sound program for his 
personal finances 

Because of the personal nature of the 
following letter the identity of the 
writer has been purposely deleted. 

Mr. Wallace Ames, 
Financial Editor, 

Poruar Scueck Mowrit.y, 
New York City. 

Dear Mr. Ames, 

My wife and T would appreciate 

your advice and suggestions in our 

inancial situation. In order chat you 
may be familiar with our case it is 
hecessary to give you some personal 
facts. 

Lam thirty-two years old and have 
been married three years. Until now 
my salary has been $6,000 a year, but 
Thave just been advanced to a higher 
position at a salary of $8,000 wich an 
Opportunity of an annual bonus of 
$500 to $1,000, 

In the past, both before and since I 
was married T notice that soon after 
every increase in income my expenses 
grew up to it so chat to date I have not 
accomplished much of anything to- 
wards future financial independence. 

We have been getting along com- 
fortably on $6,000 and my wife and [ 
are very anxious to make this new in- 
‘crease in income be the beginning of 
real worthwhile financial progress. 


THs far we have laid by $1,000 
and I am carrying $t0,000 life in- 
surance. Without stinting we can 
save and inves: $2,000 to $2,500 a year 
from now on. If aot asking too mach, 
would you be good enough to write 
me suggesting the plan of, program 
that you think a young married couple 
should follow under the circumstances 
Thave outlined. 

Here is Mr. Ames’ reply to the above 
letter 

Ic is a pleasure to assist you in the 
formation of a sound getting ahead 
program, Judging by the information 


contained in your letter you are ideally 
situaced to carry out what we term 
the Four-Square Financial Plan. 
‘The four parts of his plan are the 
following: 
1. Adequate savings bank balance 
for emergencies; 
2. Adequate life insurance pro- 
tection; 
3. Home ownership; 
4. Sound securities for indepen- 
dent income. 


A Service for 
Readers 
Tus, Financial Department is 
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In the first place we suggest that 
you leave the $1,000 you now have in 
the savings bank where it will draw 
4% compound interest. This will give 
you available cash for any ordinary 
emergency or special purpose. 

Next in logieal orfer is life insur- 
ance. Your present insurance line, 
nounting to $10,000 would at 5% 
yield your wife an anaual income of 
S500. This is not adequate. If you in- 
‘crease your insurance t0 $50,000 your 
wife would have an income (at 5%) 
of $2,500 in the event of your death. 
While chis sum is less than each of 
you now spend to live we would 
consider it adequate protection 

At age 32 ordinary life insurance 
costs about $16.25 a thousand (divi- 
dends deducted) or $650 a year for 


$40,000 additional insurance, We be- 
lieve you would find it convenient to 
take out several policies so arranged 
that you could pay about $54 each 
month in premiums instead of having 
larger sums come due less often. 

fter paying insurance premiums 
you have approximately $1,800 a year 
for investment. Of course you should 
anticipate owning your home. If you 
plan on one valued at $15,000 to $18,- 
00 it would require a cash investment 
of say $9,000 in addition to the mort- 
gage. With this in view invest $150 
4 month for five years in securities 
maturing in five years. You should 
then have, including interest earned, 
abour $10,000 to $10,500. This 
ances your home purchase and leaves 
a starter for a long-term security buy- 
ing program. 


"TE fourth step in your four-square 
financial program is to acquire 
sound securities for permanent inde- 
pendent income. For this purpose you 
simply continue to invest $1,800 an- 
nally ($t40 a month) the ame as 
you first did to buy your home. If you 
devote the first five years to home buy- 
ing there remain thirteen years before 
you are fifty. Let us see what yon can 
‘accumulate by that time. 

According to the table published in 
the booklet of one investment banker 
$150 a month invested in heir 614% 
bonds builds a total worth of $36,595 
in thirteen years, of which sum $13,195 
is interest. Another bond house pu 
lishes a table of results of systematic 
investing which shows that $150 a 
month invested ia bonds yielding an 
average of 6% will amount to $43,567 
in fifteen years. (The figures in this 
table are in five-year periods only so 
Wwe cannot ascertain the exact accumu- 
lation in thirteen years.) 

Ofcourse itis impractical to estimate 
down to the dollar how much you may 
accumulate over a period of years. 
But it is safe to approximate that in 
thirteen years, or by the time you reach 
fifty years of age, you may own $36,- 
1200 t0 $37,000 of bonds. 

‘On the basis of the general plan 
outlined we would estimate your fix 


nancial worth at fifty years of age as 
follows: 
Equity in home $ 9,000 
Securities owned . 36,000 


Cash value of $50,000 life 


insurance....... 13,000 


Sone, 1927 


Retire 
in [5 years 


on your Present living Budget 
Fellow the definite plan given inthis 
book, and your francil independence 
The plan worksost ax murely, whether 
you are now earing $1,200 0 $100,200 
year 
“The way is certain—each step plainly 
indicated and tbsoltely naforinde- 
Tendent of ick, business genius: 
speculation. 
Every fat has been harvested out of 
the 4b years experience of Cochran 8 


MeClucr in the first mortgage inves 
ricat banking business, 


‘The plan ix s0 simple, anyone can 
inderstand it—so definite anyone can 
followit—andsocertain,noonecan ail. 
In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build 
Ing your independent fortune und after 
you have attained it. 
We invite the most skeptical to read 
straightforward, interesting 


Phone, call or send coupon. We em- 
ploy no salesmen, therefore none will 
call 


Cochran & MeClver Ca. EH] 
SON Bearitte eit UL 
Seems! 


109 Beyn Mawr Ave. 4613 N. Linen, 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 
Beown Universe 


‘This hook contains complete 
instructions for building small al 
ternating current motors in several 
sizes. The designs will be found 
in harmony. with those of the very 
these manufacturers and they can 
he worked out by the amateur for 
‘making, useful 


Fully Mlustrated. 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave: New York City 
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A Four Square 
Financial Plan 


. 
Savings bank balance in- 
cluding accumulated in- 
terest. p $ 2,000 


Total financial worth. . ..$60,000 


We strongly recommend that you 
start the four-square financial plan 
and adhere to it as closely as possible. 


To Help You Get Ahead 


THE Booklets tat low will help every 
family in layiog oat a financial plas 
will be sent 00 request 


They 


nl by systematic investment. Add 
H. Smith Company, Smich’ Building, 
shington, D.C. Ask for Booklet 75, 


‘The House Behind the Bondsremindstheio- 
Yetor ofthe importa nov only fang he 
Investment, hot of cheeLiog up the tanker who 
Ofer Address: Fidelity Hood & Morepage 
Co." 1188 New York Life Building, Chicagor Il, 


Batata chr ett 
Staton rescore 

Ae tehes Cees 
Dewtorn Street, € chicago, I. ory 


budge 
by writing’ 10 
46 North 


<fFIDELITY: MEANS: KEEDING-FAITHY 


Assurance 


Life is full of promise when 
hearts are young. A good time 
to insure fulfilment by inawpo 
‘ating = definite savings plan. 
Fidelity’s booklet, “The House 
Behind the Bonds,” will help 
you. Ieexplainsthe importance 
oF buying invest 
‘menta secured by the right Rind 
Gnd amount of physical prop- 
iemercet 

of the insuing bond house con 
‘ibutes to this safeguard. 


‘Whether ornotyou 


SAFE BONDS 
in Safe Cittes - 


that pay you 0; 0 


on investment funds 
or monthly savings 


MoRERN, income-producing 


property’ offers exceptional 
security to. the first mortgage in- 
Vestor, because the income. from 
the property provides a constant 
source of funds from which interest 
Payments can be made promptly, 
fand a substantial part of the prin: 
‘cipal paid off ench year. 


1 ie such security ax 
the 
‘rental demands are well extablished 


Now you can get a 614% return, 
with this strong security, and with 
Safeguards ‘Uhat “have rented in 
ur record 


No Loss to Any Investor 
in 54 Years 


‘Surrm Boros, in $1,000, $500 and. 
{$100 denominations, are sold out= 
Fight for cash or under a plan th 
ays the full rate of bond interest 
Gi2%—or regular monthly pay- 
‘ments of $10, $20, $50 oF more. 
‘Mail the form below for our book- 
lets, “Fifty-Four Years of Proven 
Safety” and “How to Build an 
Independent Income.” 


THEE H. SMITH Co. 


Founded 173 
SMITH BLDG., WASHINGTON, D.C. 
{285 MADISON AVE., NEW YORK,N.Y. 


7532 
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Desens of letters, asking 
wba equipment sapped 
come 10 the Institute daily 


AID readers in their buy- 
ing problems, to determine 
that only reliable products 


were being advertised and to 
make Poruar Scimwcr Montuty a 
still better magazine—these were the 
thrce aims the publishers had in mind 
in establishing the Popular Science 
Institute of Standards, 

The Institute has been functioning 
three years now and these aims have 
been realized to an even greater extent 
than was expected. The fact that 
cleven thousand readers have come (0 
the Popular Science Institute of Stand 
ards for advice in buying radio, tool 
and oil burning equipment shows that 
there was a real need for such a buyin 
service as the Institute offers. Prod- 
ucts offered for advertising have been 
carefully investigated wich the result 
that. advertising. space’ has ‘been re- 
fused to numerous concerns manufac 
turing equipment that failed to meas- 
ture up to the rigorous standards of the 
Institute of Standards, And, in con- 
facts with readers, comments are 

atedly made on ‘the improvement 
nia standard of the ae 

At the time that the Institute was 
established, it was recognized that a 
staff of experts and the expenditure of 
considerable time, ingenuity and mon- 
ey would he necessary. Under the 
direction of Professor Lins P. Bliss, 
who is head of the mechanical engi- 
neering department and director of 
testing laboratories at New York 
University, a group of engineering and 
electrical ‘experts_have been con- 
stantly working. Their first problem 
was to devise tests and testing equip 
ment. Practically nothing had 


POPULAR SCIENCE MONTHLY 


done along the 
fines of radio and 
tool testing previ- 
ously, no appara- 
tus had ‘bees de- 
signed with which to make such tests, 
nor had standards of efficiency been es 
tablished. Ingenious and thorough test 
methods were worked out which have 
made it possible for the Institute to 
dente separate reliable, dependable 
equipment from equipment of ques: 
tionable worth. Alf this required 
more thought, labor and apparatus 
than was first estimated, but it has 
enabled the Popular Science Institute 
fe newwer denaineiy’ the question: 
"Will che tool of radioequipment give 
satisfactory service to our readers?” 

In the case of oil burners, just as 
definite information has been obtained 
in a different manner. It was found 
that it was not feasible nor practical 
to test this type of equipment. To get 
authoritative information on the sub- 
ject, it was necessary to question home 
‘owners who had been using an oil 
burner for one or more years. 


e 
Popusar Science Monthly 
GUARANTEE 
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THOUSANDS 
DID —_ 


Who Were Buying Radio, 
Tools and Oil Burners 


Poruan Science Moxruny sent in- 
vestigators into 1500 homes all over 
the country. Then 1500 other oil 
burner owners were questioned by 
mail. The combined results were tabu- 
ated and chartered, giving a clear pic- 
ture of the findings. 

Asa result, the Popular Science In- 
stitute of Standards knows more about 
domestic oil burners on the market 
and the degree of satisfaction the dif- 
ferent makes are giving than any other 
‘organization in the country. Not onl 
Popular Science readers, but hundreds 
of other prospective oil burner owners 
who have heard of the survey, have 
made their selection of a burner on 
the Institute's advice. There is no 
charge for such service but information 
must be given on the size of the house 
tobe heated iteheatingsystem, annual 
coal consumption, and as to whether 
gas and electricity are installed. Such 
information is essential if the Institute 
is to advise authoritatively. 


AS Rate priociles by which the 
Institute is governed, it must, 
and does, present only the actual 
facts discovered. It is for this reason 
that its findings are entirely unbiased 
and have no relation whatever to the 
advertising side of the radio, tool and 
oil burning industries in connection 
with Popurar Sciexcr Montuty. 
The Institute of Standards approves 
on the evidence presented by its tests 
and investigations and those are made 
as extensive as is necessary to bring 
out the truth regarding a product. 

‘The Institute's advice is at the dis- 
posal of every reader who is buying 
radio, tool or oil burning equipment. 
For lists of such products that are 
approved, and for other information, 
Sidress the Popular Science Insticute 
of Standards, 250 Fourth Ave., New 
York, N. Y. 
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Steel Makers 


use Zycos-the Sixth Sense| 


HE we of steel and steel products has become a “fine art” through the intro- 
| duction of exact control and regulation of heat. From the frst smelting of the iron 
core to the making of fourteen inch navy guns or the hair spring of a wrist watch 
the steel is constantly going through heat treating processes. And Tyeos Instruments for 
Indicating, Recording and Controlling of heat are in constant use for eliminating spoilage 
and insuring uniformity of quality that is the essential of mass production. 
Trees Instruments are the Sixth Sense of the Steel Industry —and every other industry 
where heat processes are used. Zjces Instruments insure the accuracy of automatic control. 
Whether you make steel by the ton or bread or paint or perfumery or phonograph 
records of any other product that requires heat treatment in its making you can use 
Bos “Sixth Sense” in your plant. 
Trcos Engineers have effected substantial economy for manufacturers in every line of 
industry by applying the Jyeos "Sixth Sense.” Whatever your problem in the indicating, 
recording or controlling of heat, there is a Jycor Instrument to serve you. Write us for 


literature on any instrument, or type of instrument, and it will be sent promptly. Or, if | 


you prefer, our engineers will consult with you on the application of the Fyeos Sixth 
‘Sense in your plant. 


Taylor Instrument Companies 


Main Ofce and Factory 


ROCHESTER,N.Y. -- USA. 


Guradian Plant, Sm BUILDING, TORONTO. 
SHORT & SIASON, Lad: Manufacturing Dueributory i 


Te 
for the Medical | 


Profession | 


© mee. 


INDUSTRY 


E~ SIXTH ~ SENSE ~ ~ 
Tycos airaaaclage struments 
DICATING ~ RECORDING ~ CONTROLLING 


on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Dependable 


“B” and “C” Power 


Ample Voltage—Self-Adjusting—Quiet 


After two years of intensive development, Grebe 
has produced a power unit that is: 
Durable—D 
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unt the entire face has been scanned by 

the light beam in fifty parallel lines. ‘The 

procedure i repeated agnin and 

x succession of pictures. Meanwhile the 

photo-lectric cell is ‘recording. every 
dnt and shildow in terms of 


OF course, 


for, you re it 
sseans the entire face once every eight- 


ht. Yet the 


lectric eye follows every m 


‘Phe electric current which bears the 


too feeble to do the work required of it 
So it passes through vacuum tube ampli- 
fen, where it is magnified 5,00, 000,00 
‘Phen, from the antenna 
the magnified impulses 
into space on the back of a radio 
‘an electrical “flying pic 
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LOvDsPEARER 


RECEWING STATION 


ture" ofthe comedian ther in the stud 
er, now, snother reo, niles say 
mses are received. 

cbwerve that they are repre 


sharply, while his voiee is heard from a 


radio loudspeaker. But behind the little 
sereen astonishing things are happening. 

Re the receiving antenna, the 
picture impulses are picked up and ampli- 


Fed much as in ordinary radio recept 
Then they are led to-a tube filled with 
wcon gas 
As the current Japs across the letra 
‘each impulse causes the gas to glow. ‘Thi 
fash of ight Sx strong of weak acroding 
to the light, oF shadow 
of the particular frag- 
ment of the face to 
‘which the electrical im- 
pulse corresponds. 
‘Between the neon Tight 
andthe screen is) a 
second “revalving per 
forated. disk, an exact 


IX! 
Precisely the same speed. 
‘Through the pertora- 
tions each successive 
fragment of light is 
made to land in its ap- 
pointed place on the 
sereen and at precisely 
the right time to play its 


Ifa number of persons 
are to view the image, 
‘measuring perhaps two 
by three feet, and con- 
sists of a very Tong neon 
‘tube folded” back and 
forth to form a large 


SETS) / anrcxnouizen motor 


Ny B 


CURRENT DISTRIBUTOR 


fecrving’ nd, the electrical 
Iimpulues are reconverted int 
light waves and thrown on the 
screen as shown above, repr: 
Suing the original’ image 


rectangular grid or screen, ‘The tube is 
divided into 2500 little’ sec rf 
ranged in fifty parallel lines of fifty seo 
tions each, each section corresponding to 
‘one of the fragments of the face sea 
the photo-electrie cell 
station. 


‘Thi 
‘Soanted on'a wheel whl 
exact time with the scanning disk 
XN. As each electrical bit o 

picture is received, tl 


to the proper wires leading to its ap: 
There 


pointed section on the sereet 
passing across the electrod 
Hach ‘of light sila i 
to the correspor 
fight on the original face. 
Eighteen times a second, each of the 
little sections thus shines forth in turn. 
‘The sacceaion of flashes is 0 ewift that 
‘The observer sees them not as a series 
but as an entire 
viewed either 
ike tube or through, 


DP 
the sending and receiving \ 
‘wot for this, the thousands of It 
nits would fal to = tie 
proper destinations, and the result would 
he a blur. To aid in th 


process is controlled electrically over a 


different from the one used 
transmission, ‘The voice is 
carried on a third wave length. In wired 
television three separate wires are used. 
‘The development of this marvelous 
system was effected (Continued on paye 130) 
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FITZHUGH GREEN 


A Naval Officer’s Vivid 
Story Revealing Inside 
W orkings of a Submarine 


HERE was a tou 
ships at a dead sto 
femply ocean’ weal 
fut of the north’rd: sea 
morn 

of day when ships should be about thei 

These two weren't. Or, if they were, surely theirs was a very 

strange business. 

alto the ships was a submarine, the 1. $8 

lay eye she was merel thowe Ton 

muchas d traveler grew 10 to fear 

‘a Navy man at once would have spotted, forwa 

tower, a curious bulbous growth. 

‘On the bridge of the U 
‘vessel in the seene, the se 
Navy was pointing to this bulbous growth and speaking w 


the wat 
‘of her conning 


val Tender Falcon, the other 


ly at his short 
Drak 
jing hole in the top of a sub 
ler as big as a boiler with 


‘say that, C 
Because you c: 
install a 


Surely he was the embod 
He stood, legs wide braced, ‘sailor-w 
slightly forward so that his 

lin aud fine ruddy feats 


known as an 
slready helonged with those of 
ke Ce 


on 
Drake shrugged. 


ly trained chauffeur. 

wentor turned to Admiral Bowers. 

he up for the first dive, won't he 

As if in reply. there arrived on the bridge a Looking 
wn with a kindly face, the civilian Secretary of the Navy 

His presence at this secret test was token of the seriousness of 

the eccasion. 


The Secretary 


na we have the right depth De, DeFrees and I wil 
0 ahoard the 5 and su 

fist a preliminary test.” p ral Bowers. 
to he sure Dr. DeFrees' cylinder fittings will ta 


pressure.” 


growth atop the 
cod of the 


il 
s top. Tt was designed 50 
‘a submarine could take refuge 

release it from the mot 


-v questioned Drake: “You still doubt that this 
device will work?” 
un willing to take a, chi 
I believe, though— 

Dr, DeFrees interrupted: 
eretary.” impatient 
doctor, that you 
submarine only once or twice.” 

‘The inventor wrung his long-fingered hands. “ 
understand, sit! he eried, “As I have tried to d 


1c, if it will make submarines 


He isn’t taking a chance, Mr. 
ne of those men are. 


im into 
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wort here wa 


Commander Di 
andl strain on 
to the fraction of a ps 

“Tut they still kill met,” said Drake deily 

DeFrees’ pule face reddened with anger. “Mr, 
you know as well as I that the Navy has suffered six ho 
‘Submarine disasters this year! ‘The people won't stand for this 
sort of thing much longer. Publie opinion will force Congress 
to scrap every submarine you have. ‘The Pre will not 
dare interfere!" 


PTE Secretary held up his hand. | “We know al 
igress hus directed us to test! your device because 
looks promising. But we have brought Commander Drake all 
the way from the Pacific to handle the experimental boat 
because he is the best submarine officer we have. 
“don't doubt it,” agreed Dr. DeFrees ironical 


snapped DeFrees, 
‘The Faleon's navigator stepped up to Admiral Bowe 
saluted, 
“We hat 
‘The admi 


reached the spot, sir’ 
al 1¢ horizon where a cloudless sky 
met the blue sea. Hull-down northward were visible the 
disappearing masts of a vagrant schooner. A low haze in the 
‘west told where the land had faded out some hours before. Save 
for a sea gull or two and the black nubble of the X-5 abeam, 
naught else was in sight. 
“Here we are, Mr. Secret 
“All right, Bowers, go ahead. 
A flag shot to the Falcon’s yardarm. While the X-s flickere 
aloft her answering pennant, the admiral added: 
“We chose this spot, sir, because it has the necessary depth. 
We have just erassed the thirty-fathom line, ‘That means we 
.n keep our party private.” 
moments later the Secretary of the Navy warm 
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clasped the hands of Commander Drake and Dr, DeFrees, and 


the Falcon's whaleboat carried them to the X-5. On the low 
deck of the submarine a man trotted forward and disappeared 
‘through her torpedo hatch, closing it after him. Another swung 


shut the engine room hatch aft. “A busy movement about the 
ting bridge atop the conning tower at the center of the sub- 
nersible soon resolved i ic final housing of signal gear 

other movable arti t shout drifted across the 


Afw 


ids stood at quarters, Already Dr. 
irascible, was below giving final 


ordered Conmmanider Drake riply, 

him he repeated te 
aft. Men in the to 
hea, cotks and valves, 
ed whee aft in the engi ve room: 
ood by to shift propulsion, “TW lant was neceamry tease 
the modern submarine I but a big steel torpedo propelled by 
oil engines on the surface and by electric motors drawing cur- 
rent from storage batteries when submerged. Oil engines need 
air that is not available under water. Hence the shift at diving. 


-AND by ballast tanks!” 

Men at the admission valves prepared to let water flow 
into the big side chambers that run the length of every sub- 
erable and govera its buoyancy. Not only ean these tanks be 
filled hy opening valves 
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pumps, but automatic pumps keep the boat's balance by alt 
tng the amount of water ballast in them when men and material 
are moved forward or aft 


This is the inclosed space directly beneath a submarine’s bridge 
in which are clustered the many intricate valves, wheels. gazes. 
dials, bells, and other appurtenances vital to the operation of 
the boat. Tt is the operating room proper. From this point 
does may be fired, engines started and stopped. horizontal 
vertical rudders manipulated, and every man in the erew 
Feached at an inslant’s notice. 
In the control room Commander Drake looked 
aot tube that sees around a commer,” as it sso 
At the upper end of this tube was a prism 
‘The prism bent light rays coming i 
‘ibe eye bebo ts Took abet ie sun's surloce 


times called, 
dey by a thi 
thi 


Someday 


‘Down rudder! Tank!” 
Instantly the X-5 began to settle. Slowly her depth gage 
svyung over: two fathoms—five fathoms—ten—twenty— 
sy!" from Drake, 
‘The Helmsman “met her” with his horizontal rudder planes. 
read the gage. 


“thirty” lay under the gage arrow. 


RAKE thrust 


is lips to hia tube. 
‘Stop flooding the main tanks! Begin ejection’ 
He stepped back and wiped his forehead. 
Harboari's head ap peared through the water: 
“Thought this was a thirty-fathor spot; skipper,” he sil 
danced at the gage. It showed thirty-five fathoms! 
Phar the love of Pete!” he shot back. “That's what they 
told me! This must be a depression in the bottom. All we need 
is thirty to give the doctor's cylinder a test. Jump back and 
see what those hams are doing 
hoard disappeared. By 
t up rudder on 
es sit full up rudd : 
Sil ihe depth gage lil not move. To, an oki submarine 
officer like Drake this fact was ominous. He sprang through 
th ine room, and crashed head-on 
ped to the 
“gan Drake, 
But the latter did not wait for h 


did not move. 


"the depth 
at the helmsmen. 


orwardaccion by sotto. Slow 
fF tie 5 wes ting toward 
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“We're sinking, sir!” 
pitched falsetto of fear. 
“Sinking —how?” 
“ Main—main battery room port—flooded— 
Drake did not wat for more. He plunged acros the narrow 
deck to the door leading forward. “He hurdled through and 
landed with a splash on his feet in six inches of water 
‘There was no panic. But for a few minutes the X=5"» main 
deck was a scene of swift action i by the common kni 
‘edge that pressure of the sea outside had sprung a seam leading 
to the flooded battery room, which in turn had, at the moment, 
‘a opeuing forward into the torpedo room and amidships into 
the main deck, 


‘The words rattled out in the high 


JEST ge Drake had feared, the coring out of a lange ein 
J drical space for the DeFrees turret had weakened the 
integral structure of the vessel. ‘Theoretically, even the weak- 
ened seams should have withstood the pressure she had 
descended into. But it so happened that a heavy sea had caught 
the 5 at the moment she went under. In consequence 
‘was rolling when she reached twenty fathoms. Thus to the 
terrific pressure of 120 tons of solid water above her was added 
‘4 twisting movement which the theorist ashore in his study 
‘would not likely have anticipated. 

As a result, a side plate that ordinarily would have been 
et by a ‘thwartships strut, removed tomake room for the 
DeFrees es tart bucked under the, thousands of pounds of 
pressure, and several of its rivets collapsed, Instantly tons of 
Sater rushed in before the horvifed weamen had time to close 
Water-tight doors and isolate the flooded space, 

Drake quickly saw what had happened. A gleam inh 
showed his appreciation of quick action by two torpedo-gunners 
in getting the doors shut before the X-5 was completely lost, 
‘Then he turned back to the control tower. 


es—sure.” replied Drake mechanically, He brush 
the inventor and dashed buck into the control roots, 
the men le pasaed were tense. ‘Th 
fact that at'any moment the 
> Lice poop ough tae atantlalibon fib 
rake sprang through the water-tight door to i 
mi mates ee won es tems te esos a ke 


‘avy term for what happens when a sub- 
marine goes down and snuifs out the lives of hee 
men. Would it enter the X-i? 

‘Again Drake barked his commands, 

* Main pumpson torpedo room! Full—ah 

He was a man clear through. But fear gripped 
hhim now; the kind of fear which, to the brave 
‘man, is a tonic for swift action and terrific effort. 


GNEAT poured from the face of the machinist 
at the main chiteh as he swung his lever over. 
Fear gripped him, too. But, unlike Drake, he 
was fully conscious of ft. To hian “Black Death 
was a far more visible horror. 
cr b ‘ke, But the depth 
their oily packing began to smoke. But the depth 
xage pointer in front of Drake's staring eyes 
Seemed glued at thirty-five fathoms. This depth 
was dangerously great. Weakened seams migh 
start at any moment under the pressure ani 
admit hen ‘The men would die before 
rescue could posily be on ‘above them, 
“Drake, ‘To Harboard. he 
barked? “Get al hands but those at punps and 
switches, Sally ship!” 

“Aye aye, srt” Harboard mustered the men 
into a “sally ship” gang. Under his sharp orders 
this party ran back and forth across the main 
deck in a frantic effort to shake the X-5 loose, 
‘while Drake operated the controls. 

For twenty minutes the feverish struggle went 


Sune, 927 


on. Th 
jests from thy 


‘Hold everything!” cried Drake. 
‘he engine room had become a sweltering prison, almost 
vable from the thick smoke of overheated lubricating oil, 
Harboard, man the oscillator! Don't let the operator be 

rll the Falcon we're down and stuck here. Make it 


my 


HE panting crew propped thenteclves against the X- 
aoc hallcede ake the anior ott 
to the electric ‘hot sound waves nyder 


‘the only pontoon unit on this coast is at Boston. So 
it we can't signal to the Falcon nothing will start toward us 
today.” 
‘To both amen, after many years of service, in the “cu 
ir plight was plain. Long before drags eould locate the \—5 
they had not drowned, would have gasped their 
shedl breath. ‘The Falcon was helpless. So far as she 
en her oscillator failed to rouse the submarine 
is companions could come to any conclusion: 
for all they knew, the nt already hold the lifeless bores 
of her crew. Her silence might mean anything from an explosion 
toa ruptured seam. 
hi stepped to Harboard’s side. 


“We mustn't weaken, 
howe lads out there are scared stiff already. 
arboard frankly. 

Drake forced a smile. Remember that the boss af the whole 

works is up there on the Faleon.. The Secretary can move any 
n the Navy. He'll stick right by us. ‘The weather is fine.” 

know, skipper, but 

In the doorway stood Dr. DeFrees! His ashen face twitebed, 

ashe fought to conceal the terror that had already drenched his 

garments with cold sweat. 


H ‘Honestly. doctor. in 
al the excitement I hadn't even thought of it! 

But there isn’t any other way. is there?” 
Not that T know of. We're flooded down forward. Ou 
pumps can’t handle such pressure. We're down too deep to 
send a man up through our torpedo tube even if we could get 
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Dr. Dares’ face reddened. with 


to the torpedo roo 


We haven't enough ballast to change 
her trim. We 


communicate with the Faleon, Allwe ean 


repeated the inventor 
"WWE came out here for that very thing, didn't wel™ 
‘Not a trace of the patronizing air and condescension he had 
shown toward Drake on the Falcon was left in his manner. 
Rather was he like a frightened chill who begs assurance and 
comfort from the older and more experienced paren 

‘All right, let's sce,” anid Drake with a touch of irrit 
not bane him, since it was the doctor's “Releasing 
hat was to blame for the X-5's predicament. 
‘Out in the main country abaft the control room were sath 
red the erew. vew the pumps had refused to. work. 
lying hadn't bulged the X-5. As a seafaring vessel she was 

dumb and blind. hey might have 
there vemen, But 


‘They knew, it meant t 


As Corman 


the sharp bite of chlorine gas from the batteries, 


RAKE spoke briefly: “Men, you know that Dr. DeFrees 
invented the ¢ dime. You can enter this 
cylinder by i 
‘can be released from ns. Contained air will float it to the surface 
With those i this eylinder is not big enough to take all. 
‘Those of you who want to risk it can draw lots. ‘The hucky ones 
ean go. 
‘The chief machinist stepped forward. 


“That's all right, 


apt what do you think about the safety of this 
blooming thing? 

Drake shrugged. “I don’t know much about it, chief, 
Frankly, I have my doubts whether it will stand the water 
pressure when it lets go.” 

‘DeFrees clicked 


“Will you draw 


in command. So I'l stick with the old gic” 

There was no vain glory in the quiet words, no effort at 
dramatic reminciation. Just a plain statement of fact. But 
their effect upon the men was electri, Instantly rose a chorus 
of “Me foo!” “You bet!” (Continued on page 121 
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Car Makes 207 Miles an Hour 


Giant 1,000-H.P. Auto Demonstrates 
New Racing Principles 


WAS going so fust I coul 
the speedometer! ‘To guide the 
T had to focus my eyes half a mil 

J.-H Lhad looked at the dial for 
ht have lost control. L 
had made 200 


speed king, Major H. 0. D. 


Sograve, was deseribing his recent ex 
perience in driving 


mine an automobile covering ae 
Dock i ‘em than a second, you may cot 
ceive—powsibly—of such terrific speed. 

‘The real marvel of the Mystery 8, how- 
ever, is not the record itself but the n 
‘elous way science overcame the mecha 


design 
‘of course, increases in 


far greater ratio than the increase of 
sed to double mpeed requires 


engine 
times as 

by two 
inder engines, each developing 
4500 horsepower. About half of this power 
‘was needed to overcome wind resistance, 


500-HR AERO, ENGINE 


“The victorious pilot, wind biatered and with write tamed from bolding 


the mechine to tt Course being carried 


fan hour amounted to 
‘To the same end. the 
wheels of the ear were hidden under a 
smooth, blunt-nosed body. of radical 
different design. This projected the air 
ast the wheels and 
onal type of speed 
tor. ‘The pilot's 

object exposed. 
I part. ‘The 
aths developing 
would last for three minutes at 
les an hour. If a tire had blown 
pilot would probably have been 


dSegrave says it will 
‘again. But it has served 


ALUMINUM CASING 


500-H.R AERO ENGINE, 


‘iy admivers afer the race 


its purpose. Besides demonstrating that 
the present orthodox design of motor car 
‘can make 200 miles an hour, it has shown 
whe The 
pres for example, 
Brow wholy unsatisfactory Ue tric 
heat generated causing the metal to melt, 
‘Sexrave's record is the fastest maz has 
traveled on land. ‘The steant loc 
record is 120 miles an hour. “The airplane 
record is 78—not so far ahead of 
Segrave's 207 Will man ever travel 
faster on land than that? ‘The British 
a ighteen 
months an American manufacturer would 
build a car that would break the record 
made by the Mystery 8. 
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Science Reveals 


Secrets of “Cold Light” 


Studies of Luminous Insects, Fish and Bacteria May 
of Our Homes 


Yield Key to More Efficient Lighting 


ISTS are on the verge of 
hing discoveries wh 
ally may make the inean. 
descent electric light 
8 the old-fashioned Kerosene la 
are learning the secrets of a lighting, 
tem used by Nal 
lway's a mystery to: 
of light without h 
Ina laboratory at Princeton Univer: 
sity, Dr. E. Newton Harvey, professor 
of physiology, recently utilized the 
materials employed by fireflies in the sun 
mer to flash their lamps, and by fishes 
the seas’ 
produce continuous " * Doctor 
Harvey believes that science will be able 
‘soon to create these materials artificially 
At the United States Bureau of 
ards in Washington, two other scientists, 
Dr. W, W. Coblents and Dr. C. MW 
Hughes, have just succeeded in analyzing 
id recording the intensity of the light 


ted by various luminous animals and 
plants. By studying the spectrum—that 
4s, by dividing the light into the rainbow 


‘of various colors, or wave lengths, that 
‘compose it, they have demonstrated that 


By Kursworrt BeNNert 


this “living light” ly ah 
- Ineo 
lamps, wonder 


ly wasteful. In 


ies, still other experi- 
ide lifeless substances 
under strange invis 


pa 
menters have 1 
glow without he 


stances 
‘The higher the temperature, the brighter 
the light. In the modern electric la 
we use electrical energy to heat a metal 
ent to the highest possible tem- 
ure and make it glow 
‘The incandescent lamp, marvelous 
invention though it is, shares with every 
other form of hot light the drawback that 
‘most of its radiation is in the form of 
heat, and not light at all. Less than two 
percent of it is visible light. The rest is 
‘wasted for the reason that the heat ean- 
not be separated from the light. 
Luminescence, or living light. on the 
other hand. co ing but visible 
light, as Doctor Coblents’s experiments 


nt way's, 
ra strong electric 
n and finger nails will 


light, produ 
Place your hand 
lamp, and your 

‘eoff a glow. ‘This glow is not reflected 
light, but is actually produced in the 
skin and nails. If the lamp light can be 
screened from view, the strange glow will 

visible. Your hair, teeth 


idely diffe 


be made to give off similar light. ‘Thi 
Auorescence. It is explained by the theory 
that the body tissue has the mysterious 
faculty of converting rays of one wave 
length into ray's of another wave length. 


IGHT, as we co 


of radiation, it consis 
tions, or waves. ‘The differences between 
all of these lies simply in the length of 
their waves. ‘Thus, the wave lengths of 


n 


iItra-violet rays and X-rays, for example, 
fare shorter than those of visible light 
while heat waves and radio waves are 
longer, TI lors of the rain- 
bow vary wgth, too, from the 
shortest’ waves of violet ‘to the longest 
waves of red. 


ISUALLY, in fluorescence, short wave 
lengths are converted into longer 
lengths. Thus, many substanc 
ng silk. wool, bone, horn, and nurner- 

{sof living matter, have the ability 
toconvert tra-violet light,which, 
has extremely short wave lengths, 
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living in sea water near Japan. 


th 
dry crumbs, 1 


Passengers on ocean 
liners often sce the sea apparently burst 
into_a vivid glow when stirred by 1 
passing ship. This light, com 
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ranean is another squid which, when 
danger threatens, squirts a luminous 
substance into the sea water. 


HERE are mari 
their lamps when 
sponges, jellyfish, earthworms, 


‘They number 
tens of thousands. In all, at least forty 
orders of animals include one or more 
forms capable of producing cold light. 

A large number of deep-sea fishes are 
ectipped with lamps that resemble sur 


into visible fluorescent. light. 
Dr. R. W. Wood, of Johns Hop- 


iversity, Baltimore, re- 


ys from a filter lamp into a 
1g nesculin, a sub- 


stance extracted from the bark 


Photographer, by. ite ligh 
table to take the picture of Doctor 
Wood reproduced here, Other sub- 


stances exposed to the rays pro- 
duced glows of varyi 
Tn somewhat 


- W. D. Coolid 
iecttie Co 


tiful Tights after ex 
ceathode rays, produced 
of elect 

Son will con- 
tinue to give off fluorescent light 
after they have been removed 
fro 
tain cases er ‘cont 


Kytreamss 


iit in a beam, 
a layer of cells 


of the 
is thrown against the 
reflector which shoots it 


beam. And some of these light- 
producing organs are fitted with 
color filters which allow only light 
of certain wave lengths to pass, 
thus producing a definite 

One deep-sea cuttlefish, for ex 
ple, possesses lum 

at least three di 


mee Pp 
‘This “fox 

tirely, by 

|. Or perhaps 

you have seen meat or fish in a 
refrigerator glow in the dark. 
This faint Tight 8 from 


microscopic Iu bacteria, 


for hours. This persistent light is TM cab ei tating tls remarais vicare was tis The fungus and bacteria both are 
called phosphorese Shen expowed to wtravistet rays. The photograph shows De. Dl 


it cold light may be pro- 
duced by rubbing two lumps of 
fnugar together 80 as to erush the 
sugar crystals. A similar light appears 


y 
tub 


breaks away 
to be caused by the rubbing t 
tals on the tape. 

val mixtures, too, pro- 
‘Thus, if to pyrogallic 
acid—the familiar “pyro” used by pho- 
togruphers in developing negatives—you 
add hydrogen peroxide and a sinall 
quantity of potato juice or animal blood. 
the mixture will become luminous. This 
is known as chemiluminescence. 


IT itis in “living light 
animals and plants that 
jest possibilities for 
Some of t 
use lamps in 
Doct ey" laboratory 
Princeton you ean see a glass jar half 
filled with small grayish crumbs resem 
bling birdseed. Once these crumbs were 
tiny crablike creatures ealled Cypridina 


produced by 
ntists see 


st he 


Robert W. Wood, physicut, of Jona Hopkies Universiy. one 
Te sient wetng to copy Nate’ methods of light proution 


a" wa 


Finny 


their tuys are Theat beyond the red 
‘end nora nviible raps Beyond the islet end 


lled_ phosphorescence, comes from mil- 
lions of light-making animals, most of 
hem so small that they can be scen only 
with a microscope. And in the depths of 
the ocean are strange fishes that dangle 
gleaming lanterns from long stalks pro- 
jecting from their heads; others with 
rows of lights along their sides, like a 
ship with lighted portholes. 

Tn the waters of Japan lives a squid 
that brandishes lamps on the ends of its 


5. lashing thes 
Japanese call it the 

firefly squid.” Living 
darkness in the depths of the Mediter- 


Oddly enough, the bacteria, 
smallest lamps in the world, have 
proved the most useful in the study 


of living light, Bacte 
tinuously, and colonies of 
kept alive indefinitely. Docto 


teria are s0 
placed side by sid 
Inch. ‘The light of a single ove of th 
cannot he seen even under a microscope 
Only when thousands are together is 
their illumination visible, Tt takes 
'000,000,000,000 of them to equal one 
candlepower of illumination, 


JOCTOR Harvey measures thee Hight 


‘au emulsion of billions of 
- Then he counts 
centimeter, meas- 
tures the light emitted by one eubie cent 
meter. computes. th 
orb from 
the Tight which each 
1 all directions if there were 
By measuring the food 


relation to the amount of 
Produced, he’ estimates. th 
liciency as 
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‘ofthe air cooled type 


New Plane Stops | 
Like an Auto = 


“Sea Hawk” Rivals the Birds 
in Speed Range and Control 


LY six feet of wir separate the 
Plane roms the grount, ‘Motor [ 
roaring, it fits with 


day at Mitchel Field, N.Y 
able new fighting ai 
built for 1 


‘various compartments 
Tage show the l of th 
Jog book, fire extinguisher and 


sacrificed to speed an averability 
in fighting planes—are provided. |X 
Dutton in the cockpit, in ease of fire, 
squirts extinguisher fluid on the engine. 
A'valve empties the gasoline tanks into 
the sea in an instant. And a rubber 
i reach of the pilot, pro- 
Vitled with bottles of liquefied carbon 
thrust-hack lo dioxide gas that inflates jtin six seconds, 
to see his landing gear; shock ab- and small oars for paddling. if the plane 
Torbers; staggered wing construction; automa aobar shock strtors should fall into the ocean! 


ere ene re 
he i ee ph" 
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‘The pairs of igures above indicat bythe comparative sis the populations that wil be nupported eventually by diferent regions, 
‘North Americ wil sport 600,000,000, of whom 200,00,000 wil bein the United Staten. ‘The equatorial regions will be densest 


City Populations Predicted 
from Study of Flies 


Experiments with Pumpkins, Yeast and Rats 
Make Possible Forecasts of Cities’ Growths 
By MYRON M. STEARNS 


hing @ rat in 
rch laboratories 


—the whole rat or th 
kin. But Dr. Peart 
ing to trace a 

the growth of 
the tadpole 


pa fa strange reason—to becomes less frequent, 
ad out what the population of New reaching full size, stops growing. 
‘ark City would be in 2000 A.D. ‘The investigation shifted to. the 
‘The of a tadpole. If a tadpole loses 

the course of an y ly grows a new one. 
Raymond Pearl, Direct wart wondered if the growth of a new population, an experiment. was next 
stitute of Biological Research, at Johns tail, speeded up by Nature to meet the tried with’ fruit flies—multicellular or- 


reality follows similar fixed laws, ‘To come 
a step nearer to the growth of a human 


Hlopkins, by means of which he has emergency, was similar to the normal ms that can fairly be compared 
demonstrated that the increase in popu- growth of a pumpkin. with a human population in their in- 
lation in a given region or country over ‘They found it was. As in the ease of dependence of action and response to 
‘a particular period of time can be foretold the pumpkin, the new tadpole tail began environment. 
with almost unbelievable accuracy. to grow slowly. Then the rate rapidly 

For seven years Dr. Pearl has been increased, the single cells that  com- WO fruit flies were put into a hall 


studying population growth. ‘The first posed it dividing faster and faster, until pint bottle with a quantity of b 
observations we 4 maximum rate of growth was reached. agar—a gelatinous food supply s 
Kin Aller Ut the proses domed dows ac to nou» whole truly ary 
the tail d full size, and then female laid her egus, the exes hatch 
sopped altogether. and soon the bottle was teeming. w 
population. Regular counts were taken, 
ndagainthe to note the rate of increase. 
thoseof the pump- population grew, the 
Rat, pump! . The 
ind tadpole tail, however. all differ 
ed that at first the one respect from any growth resembling 
puiupkin grows rather slowly. ‘Then the that of population. The new cells re- 
of inerease becomes “much main with the old cells to form a single 


splits across 
two cells. At first 


idle HEN there was therat 
Tooks as though growth tallied wit 
n forever, with the’ kin and the tadpole’ 


the hait-pint bottle had all the populat 


rely settled Au 
00,000 00) seat “he 


it had space for, Only enough flies were 
hatched to take the place of those that 
died, "The law of growth had operated 
exactly as with the rat, the pumpkin 
and the tadpole’s t imilar experi 
ment was nade with yeast, with like 
results, 


HEN came the final step:toapply the 
results of these experiments to act 


Wi 
no ‘experi 
udder i 
i 0 


tion figures: 
1750, Sweden's population growth 
that time was 


mpared with the popal 
the half-pint bottle, 
census figures for 


Fulations from the laws of gromth that 
they had found applicable tothecellsof the 
Popkin, thetadpole’ sta 
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‘population of 453,09,000: n 300 years 


was as close as that of Sweden. For 1800, 
for example, the calculations showed the 
United States population, according to the 
law of growth, would be 3.386,000 people. 
Asa matter of fact, it was 5,308,000. For 
1900 the calculated figure was 76,870,000 
while the census count was nearly a 
ion. Tess ‘That was just 
after the Spanish War. But by 1910 
the two sets of figures had come together 
.000 calculated and by ven- 


ccurye can be worked out from the figures 
past growth already 
France, 
census figures: sho 
erease slowing up 
a the bottle 
iad approached 
United States, on 
shown to be only a little past the middle 
‘of its era of expansion. According to the 
grovith-law figures, our popu il 
bbe 181,678,000 at the end of this centu 


with the “saturation point” 


hed 


hundred years later, just inside the 
200,000,000 mark. 
all such ‘calculations, howe 


century. 


NCIDENTALLY, 
r 
United States during the last century 


ited 
des strictly in accordance with 


not affect the law-of-growth figures ap. 


inbly. 


According to the law that 


Dr. Pearl and his associates have worked 


the rat, the yeast. ancl th 
fruit fles—and it worked 
ust as well for Sweden. 
athematically, accord 
ing to the law they worked 
cout, the Swedish popula- 
tion for 1800 would. be 
32.000, ‘The actual fig- 


fourth places being among the most interesting changes: 
2000.4. D. 

13,948,000 

1020 was || 275,400,000 

hile the Tast TIT 4:750,000 

us in 1080 576,673 221 43125,000 

1,823,779. 2222220! 3'575,000 

y worked out fig- 733,826 2) 17725,000 
ures for the United TIZBOT. 2221. 11356,000 
Sate es Len 748,064 ++ 1,450,000. 
Eeteedyicebebcnts Dpterd a 315312 1,175,000 
Teast sloce 1700, Another San Francisco 506, 1,141,000 


striking corroboration of 
the law of growth was 
obtained. The parallel [__ 


how eleven leading. 


Pittsburgh 


the end of the century. The following figures show 
ic will rank seventy-three years from 
now—the shifting of Detroit and Low Angeles to third and 


‘893,000 


‘a country will fil up with population 


under a certain set of 
conditions just +o rapidly, 
and it makes little differ: 
ice whether the inerease 
is by birth, and natural 
growth or 
Inmigrat 
make litte difference, un 
less food supplies or 
nomic conditions are per. 
|. For a 
ula 
ttle 


ia part from 


tion figures vary a 
as the result of suc 
upheaval as, for instance, 


practically unchanged. 
In Europe cnother 
tist, Professor Albert 
Penck. has submitted to 
the Prussian Academy his 
belief that, dense popula. 
tions of the future will 
move to the tropics. He 
‘estimates that in place 
of the present world 
(Continued om paye 140 
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Invents Amazing 
Electric Relay 


Engineer’s New Control Tube 
Runs on a Billionth-Watt 


GOLD wateh lay on a plush 
covered table in a New York 
h 
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a” 


Forty-Niners of 1927 


Motor Cars, Airplanes and Modern Machinery 
Mark Latest Stampede for Gold in Nevada 


of 


streaks 
staked a 


way, The roc 
mousy rich-—$78,000 


has spread. its 
d down ‘the Cali 


‘The two boys, Leonard ‘Tray 
norand Frank Horton, Jr.. dug up chunks 
of rock streaked with gold in ribbons half 


ance of treasure, 


fan inch wide. News of the find traveled 
swiftly.» Prospectors, mere 
financiers and. tourists dro 
sagebrush to Weepab in thie 
of dust. There was a scramble for claims 
Other ucky stekesfllowed. 

strolled i 


news of ‘another rich 
Springs, five miles away 

Within two weeks a forest of cli 
stakes sprawled over some 4,000 acres of 
desert, and a lifeless stretch of sage! 


mand Washington. 
field, Nevada, scene of a great rash of 
two ‘decades ago, experienced a sympa- 
thetic boom. In the Arizona desert 

race of motorists began when two ol 
timers, Dan MeGraw and James Girard. 


By EDWIN KETCHUM 


Dig your fat into rocky soil at Weepah, Nevada, and you may pull out 
‘hand ite this A Remred Galler’ worth of gold was panned roe it 


told of a pay streak assaying $100,000 a 
ton ia the hils near Dripping Springs. Ta 
California another rash ‘centered fn the 
Rand district, near Bakersfield, a region 
of deep mines witch have produced 
Hons dlr gol aa a 


ptoms appeared as far north as Walla 
Walla where J. D. Walter, a 
buteher, found six gold nuggets in the 
crops of two chickens, 


‘XCEPT that the 
ture and the thrill of gambling for big 

se, this new stampede is far 
the famous gold rushes of 


Ml spirit of ad 


ing camp 
time the 
pan may 


‘with light and power. Fo 
Prospector’s pick, shovel a 
serve to locate 


hand tools, must give way 
to blasts, el and 


where Weepal lies, most of 
the precious yellow metal 


running veins of quartz, or 
lode. Unlike the pl 
posits of early C 
the Yukon, where 
washed golden du 
the gravel of streams, 
Nevada treasurer mot be 
recovered by sinking dee 
shafts and running levels 

dats to follow th 
ectric hoists must 
ibegeotete time. 
face. Other machinery must 
crush the rock to powder 
id from it extract the gold by’ washing 
and other metallurgical processes, ‘Thi 
be known os quart minlag. 0+ diie- 
guished from placer or hydraulic mi 

‘At Tonopall, Goldfield and other work: 
ings, veins of quarts have been followed 
for thousands of feet. In the famous 
Comstock lode, shafts. were sunk 50 deep 
that miners were able to. work only an 
hour oF so at a stretch because of the 
unbearable heat. 
ich as these gradually are 
“worked out” and abandoned. Then it 
happens that some lucky prospector 
ie on chew ee 
‘crops out near the surface, just as did the 
two boy's exploring the badger hole, 


FOONE knows for certain just how the 


nd gold in solution 
fic heat and pressure, During 
ie of nature's upheavals these waters 
-ysered up, filtering through cracks 

sures in the earth's crust. There 


Scene at the gold ruth camp at Weepah. The “lucky strike” wat mate is 
ow hil overlooking the cammp, which orgiaaly bad only four frame dwell 


"The two bays who, while prying inte 


gold with it, filling crevices be 
tween rocks and. thus 

An usa f 
Dah strike, say th 
the discovery by 


timers, was 
id Mekelvey of 


rich gravel ot placer deposits oa 
the surface, in addition to the 
Iuade,_ ‘The presence of this “pay 


dirt,” they declare, 
trouble in the new mining ea 


The great. placer disco 
those of California and the Klondike, 
ally, have been along +t rea. 
‘Through the ages, as mountains have 
been worn away by the 

ments, particles of gold 
have heen washed with the 


soil into streams, 
metal sinks to the river 
hed, the Ti 


‘engaged in the prosaic work 
fof building a sawmill om the 
fork of the American River, 
near the present site of 
Sacramento, Calif. One of 
them, examining the tail 
race of the mill, was 

tracted by-a glitier in the 
sand at the bottom. Within 
a year hundreds risked 


Seldom Seen Ste, 
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hardship, danger and death to ex- 
pio ing streams. Fifty 
years later the story was repeated 
in the Yukon, when men braved 
the Alaskan wilderness to 


mn have employed to 
antage in developing methods 
‘of placer mining, in which the gold 
is separated from the gravel hy 
washing. The yethod, 
and the one wi arly 
days when surface 

paratively common. is 
mf "The prospector fills a 


ly used in 


familiar gure in the burly burty 
‘Weep camp, places « monument om the Claim he staked 
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the gold at the bottom, ‘The gold is 
finally recovered by further washing o 
anning out.” The pan is used now 
oly in prospecting, 

‘nm elaboration of this method was the 
radle” used to wash “pay dirt” in 
get quantities. ‘This was a box, mount- 

‘with a perforated 

While water was 
t le was rocked, 
pay dirt in it to sift through 
ine stripped with bars of 
riffles,” to eatch the gold. 


wood called 


N LARGE scale 


acer workings. the 
most i 


have bee 
ing and ‘The sluice isa 
shallow inclined trough through which a 
Stream of water is directed. When the pay 
dirt is shoveled into the upper end of the 
trough, the gravel Is carried down- 

the heavy’ gold set- 

tes and accumulates on the floor 


revover free al 
Beds. Powerful streams of water 
wraway the gravel and carry it 


been used extensively in the Wer 
‘The gravel, dug by the dredue, is 
put through sercens, and the finer 

ial passes to’ sluice boxes 
cd With rifles. 

Tn these last three processes 
rmereury has been employed to aid 
in capturing the gold by amalga- 
mation, the mercury later being 

wed by distillatio 
Dry gravel beds where 
river flowed are the chief hiding 
places for those treasured lum 

‘gold—nuggets—which are the 

of every prospector. 
mous of the 


pounds 
yore than 


: [rag waa 
30,000" The largest nugget ever 
forded wat discovered at fil, End 
New South Wa 

Tong three feet w 


‘ve nuggets 
have been formed by. the 
massing together of sinaller 
grains of gold in the rough 
1 tumble. of ‘in 
placer deposits the richest 
ily are 

at the bottom of the 


rest. pay dirt, 
Rogen as tunel lain 

‘As alluring as nuggets 
are the fabulously rich 


patie a shining example, 
jere is a district that has 
been mined, off and on, for 

(Continued on page 138) 
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An Amazing Vision of the Future 


ae i ae 


S |HE present is only the very: 
‘beginning of an age of dis. 
covery—and the next cen- 


ill mark the greatest 
lization in the worl 
wv Lown his 

new book, “The Future,” atale of wonders 

no fairy tale ever presented of the 
marvels science has in store for the fut 

Professor Low, British sei picts 

Ahing 


‘most of us could imagine. 


‘The typical man of the future, he thinks, 
Ibe called by a k 


Inceauso everyone will be bald. He wil 
Ihave to watch out lest he put on his wife's 
clothing by mistake. for men and women 
will dress almost alike. 

During breakfast a low 
hhim of news events, I wate 
some of them as they oceur on a. telev 
sereen. hy altering the wave length, 
can hear t she wishes, His 
breakfast inay eo the commu 
kitehen by tubes. 
that were automatically recorded whi 
ho aept wil then be read, und xo too will 

ss received on his radio tape ma. 


1¢ fro 
‘Telephone messages 


ing to his office i 
‘with it om the way. 


rica ‘or 
The w 
amuch, 


is proof 
that noise raises the temperature of 
itive effect upor 
ways my 
Professor Low says: Londo 
already has a type of underground train 
in which you can hear a watch tick, the 
ears having asbestos-filled roofs, special 
windows, and hoods over the wheels to 
deflect noise. 


PTS countess world may be lighted 
at night by radio oscillati 
Tess has man 


Hah. Tere wil be stations to 
ight, which all buildings will tap as re- 
quired 

Future man will carry @ pocket radio 
set every where he goes, and television will 
ake lous conferences 


possible, It will also wake it possible for 


Scientist Foresees a World Run by Radio 


rot Low, will sear 


schools to link up, hearing and “seeing” 
Tecturer at the same 
timeand following Uheleeture by diagram, 
Rilesonteled, blckhoar 
ier stage of development, ns 
po an Faget 
sett Jr trom cables oder 
the principal roads, and vehicles wil 
up the power through their “motors. 
Factories will bet : 
rm by power broadcast from huge sta- 
Tons, 
Bu all this is nothing to what may be 


Frolosor Low aster “aged oy aot 
transfer ou tables, our chairs and ou 
selves, in effect, by a knowled; 

forces which prodiice these oscillations? 
‘ure tan may watch a bale of goods 

ng whirled through. be 

to South America, traveling, #0 to speak, 
uunderits own power! 


fomobile it will give man 
tiie that the automo, 


probably be of a gasoline steam turbh 
{pc totally iaclosed, and will not have 
{ole tinkered with more than once a year. 
Eventually, power for vehicles will be 
lapped from the air by beam-wireless at 
ay’ time oF place, 

Some day, 100 Professor Low pred 
here will be a wonderful Pegasus ve 
‘us aerocar, that can fly as well as ply U 
roails, It will be equipped with a rad 
{clephone aud loudspeaker, « milometer, 
inclinometer, barometer, averometer, 
sjecdometer and thermometer. Control 
instruments will be easily operated with w 
Visit touel and gear changing wil give 
way’ to automatically variable gears or to 
‘gines which ean give power ov 
range ol speed. 


products of nature. 
Greatest marvel of all, 

will be the 

Earth from other 


team thrown by ten thousand giant enl- 
cium flares and reflectors, developing. a 
of ty mo lion eandkome, 
rmght span the 35,000,000 miles that sep- 
rate Barth and Mars when the ate near- 
fst, oF it may be done through wireless, 
for the most powerful transi 
is believed capable of reaching 
“Tis far from fantastic,” 


Knowledge of this wonderful force 
proves, it may be possible to span the dis- 
by sending directional waves or eom 
ves. of enormous strength, 
There is no limit to the adventure 
mea into the terrific realms of science! 
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The x sparta 4 Aviation 
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How Sea Flying Was Made Safe 


The first hydroaeroplane—Ship- 
to-shore flights— Other triumphs 
of Glenn Curtiss, air pioneer 


By 


Frank Parker SrocksripGEe 


Ee! dele. 
when he 


rope. His viet 
the first international avia- 
tion meet in France had fixed 

him as a national hero, 
‘All America_now wanted 
fly. Scores wanted 


pany ined by 
the: Wrights against selling 
Airplanes. Curtiss had to get 
Iuoney to fight the patent 


1 of 1910 
irplanes at 
‘once going through the Cur- 
tiss works at Hi 


‘of young men werelearning to 
fy. Willard, Hamiton, JC. 
Mars, who'h 

nsing Callpn, 


Dougherty and others who 
later won fame in the air, 
joined the Curtiss exhi 
‘To teach them to 


e Ely, 


forces, 


tigation. ‘The quickest and 
easiest way was by giving ex- 
on flights. 
‘That summer of 1909, the 
city of New York staged a 
tlouble celebration, the three hundredth 
ersary of Hendrik Hudson's dis- 
covery of the river and the centen- 
nial of Robert Fulton’s voyage in his 
first steamboat. ‘The promoters planned 
‘a great procession up the Hudson. 
as of the Half-Moon and the 
Clermont were to be convoyed by a Peet. 


of aircraft. Popular imagination, fired 
by the amazing things already secon 
plished in the air, leaped fifty years b 


ies. T 
‘when the 


lous was the 
irships failed 


Glenn Curtiss, keep 
he had made before 

took a 
per 


A ESNNON shot was tobe the signal 
for the start of his flight. But so 
iombs were b 

fention when, at 
in the direction of the 


that few pai 
de a short 


Btatue of Liberty and returned to Gov- 
cervors Island, He hid an engagement for 
fun exhibition fight at St. Lo 


is and had 
ing for the 
prize of $10,000 which the New York 
World had offered to the first airman to 
fly over the route of Hudson and Fulton, 
New York to Albany, or in the opposite 
direction. 

few days later Wilbur Wright flew 
his plane several miles up the Hudson 


a “knockdown” airplane. ‘The wings 
came apart in sections. Everything 
packed into compact cass: he cout carry 
Nis plane ax personal hagzage anywhere. 
‘This was the machine he took to St. 


airplane in flight 
cheered the evoluti 


Los Angeles. for the first 
meet ever held 


for speed, for altitude. 
flew higher than any 
had ever gone before—$,165 feet 


1910 


TIS was in January 
urtiss got off the grou 
two fifths seconds after a run of 
; ct, He won $4500 
prizes, for speed, for endurance, for get- 
Xing off the ground in the shortest time. 
hhe clipped 
‘off his Los Angeles 
starting time. At San Antonio, on April 
23rd, he lowered that another tenth of 
second. The next day, in the same place, 
C.K. Hamilton, one of the first of the 
Curtiss galaxy of flying stars, got off the 
ground in less than four seconds, with a 
run of only seventy feet. 


fy, 
“grass-cutter, 
with the ‘amputated 
so that it could not rixe more 
than a foot or two. Pu 
practiced with it unt manipulation of 


Curtiss invented the 
‘an airplane 


then 


the 
isted on try’ 
pavers reported that a 
looped the loop with lanes noth- 
ig would do for Beachey but to try it 
imself, What would happen when the 
i down and the gaso- 
carburetor? That 


Tdon't know yet why he 
machine afire whe 
the gas flowed down over the hot en- 
he said to me, “but somehow 
Heachey got away with it.” 

He was the daredevil of the Curtiss 
rs. His exploit in, fly 
Niagara Gorge, over the boiling rapid 
through unknown and treacherous ai 
currents, was probably the greatest risk 
ever taken by an airman, ‘Spray from 
the Falls, drawn in through the earbure- 
tor, fouled his spark plugs, and the en- 
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gine was hitting on only an occasional airplane flying in the air. 

Stour when Le kelly snicis Tee He plese the. Hades 

crash that ended his life a year or two Flyer, was set up on Rens- 

Inter was inevitable to one of Beachey’s seluer Island, between Al- 

temperament. bany and Troy. Crowds 
Wealthy sportsmen were beginning to 


came to see it. All the 
buy airplanes. Curtiss’ first private cus- great newspapers sent_re- 
tomer was A. P. Warner of Beloit, Wis- porters. ‘The New York 
consin, inventor of the Warner speedom- Times chartered a special 
eter. He built an aerial speed gage on the | train to race the airplane 
principle of an anemometer; four hemi- down the river whenever 
spherical cups, revolving on the ends of Curtiss should start. And 
& Greek cross, the familiar method of Curtiss waited. 
Measuring wind velocity, Warner gave 
‘one to Glenn Curtiss to try. One of the (ON THREE. different 
‘cups flew off and hit Curtiss in the face. 
He advised Mr. Warner to try another 
scheme, 

Curtiss had not lost sight of that 
10.000 purse hung up for a Hudson River 
flight. Nobody had got it in 1909—the 
prize was atill anybody's. All that spring 
of 1910 a new machine, specially designed 
to win the IWorld prize. was going through 
the Curtiss works at Hammondsport. 


mornings he got up at 


He 
the impatient newspaper. 
men openly accused him of 
being a faker. Editors all 
‘over the country printed 


In May Curtiss put pontoons on his gibes. 
new plane, flew around the Hammonds: At last, at dawn on the 
Port valley and. landed, rafely on the ig of May 30, 1910, 
waters of Lake Keuka, The first hydro- Curtiss announced he was 


plane! Now he could undertake to 
he length of the Hudson River with 
hat he would not be drowned 


ready. The report 
flashed the news to their 
farers, Holiday crowds 
ined the river banks—and 
Curtiss didn’t start! The 
weather at Albany wi 
but the telegrap 
reports of strong 
winds blowing 


SPENT days prepariny 
light. Searching for landing places 
along the route where he eou 

for gas. 

stoppe 
tween New Y 
found w splendid 
the State I 


down the 
dame 
di 
King as tired of wai 
ee told me, 
after eight when he rose 


running. periet 
rt ig 
vel rails of the 


> jles an hour. Curtiss flew 


wen, the next day, 
i, Glenn Curtiag started 


Pepesteceldllag ol nc apeing 
still, of everybody who had not seen an 


sed it. No troubl 
even mare, miles 


i 


Circting the Stave of Liberty at the fiiah of the 
‘Albany: New York ght. "Cartan had put pontoons 
‘co thi plane, producing the frst” hydroveroplane 


nut the flyer heard nothing but his 
motor exhaust, He flew cover the 
inkeepsie bridge, 150 feet above the 
rails, then circled eastward to a landing 
field’ at Camelot while the population 
stood on hillsides and roof tops and 
cheered. Down to a safe 

nobody there with gas and oil as he 
arranged! ‘The man entrusted with the 
job of prov id 
tot believe Curtiss was ever comi 


EVERAL motorists volunteered help, 
fae ina few minutee with tank and 


Seine American 
“i ‘nth te i 


rome which aed 
(ata telat ge i 
003, wae Rowe bor 
the teat Sights 
iboves “At the it 
ire wo ofthe fmt 
Coie dying bom 


poss 
Boaaly tslinpetyersie atte 

‘The air boiled He a gigantic tea 
kettle, cross currents, upward cure 
rents, downward currents, that let 
the airman fall until once he almost 
touched the water with a wing tip. 
Sudden drops of a hundred feet that 
seemed like @ thousand. No man 
‘ever had tried to fly through air like 
this. 

But in, few secands the 
‘expanse of the Tappan Zee lay 
him, the hazard passed. Crowds on 


the river (Continued ow paye 141) 
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Facts Everyone Should Know 


These Fifty-Eight Questions Offer a New Way 
to Test Your Stock of Useful Information 


‘OW large is your stock of useful 
formation? Have you le 


information, and of sorting them. in 
imental pigeonholes for futire ref difficult; 

Gr have you allowed knowledg 

gaincd in'school or elewhere, to escape case a list of the 
Sou through neglect or disuse? outset. AMT 


farts and figures from the 


re secret of select at Columbia Un 


tral knowledge of sc 

‘At first glance, the tests may appear 
will sce that the 

tscen simplified by the fact that 


‘The four fascinating tests given below 
were devised recently 


need to do is to fit the 


‘There are fifty-eight questi 
including the daies of discover 


uswers into the correct spaces. 


Yentions. If you answer thirty-five of them 
"If you score more 

put yourself 
correct ani= 


Terms Used in Applied Science 


TT HIS teat witl_meanuce your familiarity with term 
‘of applied science. See how many of the following 
ten terms you can place correctly inthe spaces before 
the numbered statements. 


pasteurization filament Bessemer converter 
turbine gyro-stabilizer  cynnometer 
ammeter Earburet: 

‘aeroature radioactivity 


The rotating part of a motor or dynamo. 

‘The fing wire in an electric light bull 

‘ives off light. 

‘An instrument for mixing gasoline and air to 

form an explosive mixture 

‘An instrument for measuring electric current. 

‘A vessel for holding molten iron and changir 

it into steel, 

‘A rotating machine which derives its power 

from water or steams. 

- An instrument for measuring the color of the 
iy. 

A huge spinning top used to prevent roll 
of ships at sea. 

The property which some substances possess 

of giving off invisible but penetrating rays. 

The process of heating milk to destroy bac- 

teria and prevent souring. 


= 
een 


— 


=i 


a 


Great Inventors and Inventions 


SRE are the names of twelve inventors and di 
‘coverers, and the dates of their important achieve- 

ments. In the space before each of the twelve numbered 

‘atements write the correct name, and at the end write 

the correct date. 

Isaac Newton 

Elias Howe 


George Wests 
Samuel F. B. 


house Olnus Roemer 
forse Galileo Galite 


James ‘Alexander G. Bell” Richard Gatling 
Thomas Edison Cyrus MeCormick Johann Kepler 
1837 160918341769 18931861 
1687 187616751845 16091868 
Inventor Date 


TL Invented the first successful steam 


‘engine 

2. Invented the telegraph ae 

3. Invented the moving picture machine — 

Formulated the law of universal 
vitation 

favented the air brake 


11. Invented the machine gun. 
“12; First. person to make and use the 
telescope 


HOW accurately does your mind serve you as a measur 
ing stick?) Try to place each of the following twelve 
numbers in ita right space before one of the statements 
below, 


000039 S7If 6,080 
4 21 43,560 
6 640 16,000,000,000,000 


|. Number of feet in one mile 
—-— 2. Number of pounds in one metric ton. 
[Number of acres in one square mile. 
|. Number of square feet ia one acre. 
Number of degrees in one radian. 
Number of inches in one centimeter. 
1. Number of feet in one knot (one nautical mile). 
Number of inches in one micron. 
Number of miles in one light-year- 
|. Number of cubic inches in one gallon. 
‘Number of feet in one fathom. 
Number of feet in one furlong. 


Remember These Measurements? 


F YOU are familiar with the different units of measure- 

‘ment, how widely ean you apply them? See how many 
of the following twelve numbers you can place correctly 
fn the spaces. 


295 625 41,100 239,000 
39: 256 93,000,000 
20x81 459.4: 


£6,000,000,000,000,000,000,000 
1. Number of miles around the earth, 

2. Number of feet per second sound travels in sir. 
3. Number of vibrations per second of middle C 
4 

5. 


‘oa the piano. 

Number of miles from the earth to the moon. 

5: Number of degrees below zero Fahrenheit of 
absolute zero. 

Height of barometer in inches under normal 

conditions, 

. Number of miles per second light travels. 
‘Mass or weight of the earth in tons. 

Distance in miles from earth to sun. 

Length in inches of @ pendulum that beats 

seconds. 

11. Weight in pounds of one eubic foot of water. 
2! Height of world’s highest mountain in feet. 
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Is There a Human Speed Limit? 


Noted British scientist’s remarkable experiments with 
athletes have revealed many amazing new facts 
about the mechanics and chemistry of running 


By Axruur Graname 


HEN Charles W. Pad- 
dock, the California 
sprinter famousas “the 


fastest human,” not so 
Jong ago ran 100 yards in 9 5-10 
seconds, he established a new 


American record, clipping one tenth 
of second off the mark set by 
Arthur Duffy a quarter of a century 
‘ago, ‘To do that, Paddock had to 
run at an 


erage speed, pistol to 
tupe, of 1014 yards'a second. In 
his siride, he must have been step- 
ing about twelve yards @ second, 

which means that he was travel- 
ut at the lively rate of twenty-four 
‘and one half miles an hour. 

Js that the speed limit, oF close 
to the speed limit, of the ti 
runner? Do the Femarkah 
fords of sprinters such 
and Roland Locke, and of mi 
stance runners suchas Nurmi and 

Wide, represent the utmost 


of the athlete's performance, even 


Showing when the runner “beats 

the eun” by’ about a tenth of 
When I vi 

Cornell Univ 


‘pring he has been 
Iceturer in chemistry, he was con- 
ducting e ats'on a stnall out~ 
door training track. ‘Timing coils 
‘were placed at the starting Tine, 
tnd one, thie, a, ten, ftoen, 
forty, fifty and sixty 
‘The spe 

the sprinters 

took, at the start, 


yards from 
showed that 
examined 


ona its a tent 


onder 


runner who did the sixty yards in 
7 and 56-100 seconds reached mai 
rium speed. at sone moment be 
tween twenty and thirty 
seems to he the ease wil 
printers. His last ten yards as a 
whole were the fastest. He covered 


Profemor A. V. Hill, noted Raglsh physiologist, winner of 


Hah physllogiot 6nd wlan ol ‘icfeau Pro in meine nis hd eens 
Nobel Prize in medicine in 1022, {etter at Cornell Unieraty, I hi remarkabie studies of 
hus perfected a method of enabling ming runner which a conlunction sith other discoveries 


to measure the characteri 


te in respect to expendi- 
tg calculate 
dist 


start is recorded by pressing 
key at, the moment 
istol is fired. 


iave come so close to the human speed 

it that future record breaking is likely 
to bein hundredths rather than ths or 
tenths, of a secons 


HIS tning method, offering de- 
of accuracy impossible with a 
Intestine? and the best eplitecoad 
consists of wire coils placed along- 

the track at the starting line, at the 
finish and ‘The 


tape, a small piece of magnetized. hack: 
sa blade, and when he passes a coll a 
rent is induced in it, and a galvanom- 

fer attached to the ‘coil is deflected. seid monte acigal And he “rae into ett 

Nise defections are recorded on moving 

photographie paper, marked in units 

time, in a special type of camera ‘The 


“"The sprinter who ran sixty yards 
56-100 seconds exerted a constant, 
about eighty percent of his body 

He started with an initial ac- 
ion equal to four fifths of gravity. 
running 100 yards he would do work 


fect in the air Another runner exerted @ 
ret ae ity-two: pase ah 
jody eight. In running 100 ya 
sould do work equal to that required to 
Tit himself 276 feet in the ai. 


* A SPRINTER capable of running 100 
yards in record time would perform 
work equal to that. required to lift himself 
900 feet. or more in the air. In running 
100 yards in ten seconds a man uses nine 
separ of eDerRY.” 
is tremendous expenditure of energy 
supplies scientific hasis for the belief, ex- 
iby many prominent track coaches, 
that, when the present sprint records are 
beaten. it will he by fractions of a sero 
fo sina that they ean be recorded o 
is cleetric timing apparatu: 
“Muscles contract and relax rapidly 
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+ when a runneristravele | [>= J] a muscle must burn up 
ea | | Sarete 
fesor Hill then con. it must have 
tinued. “Lactic acid NEXT MONTH! ‘oxygen. But it is not 

Product of mace necessary that this ox- 
lar fatigue, variety Every man thrills to the clang of the fire engine, but fire |] sen should come ai- 
okita reid tet seer fighting today is a science that every one of us should know rectly oe ithe oahee 
pevee, te ee more about. Modem technical knowledge and the-hard- ie aurriecs 
Hahigu ol ale as gathered wisdom of experience are pitted together in our Inattery stores up elec 
Tate of thee of four next story tet and caw 

sms a second, stored” energy as an 
fr'aiyseeneit | “CHIEFOFBATTALION” | izes 
‘stored electricity. They. 
| By Kart W. Derzer cx am nae 
| to appear in our July issue. It is a thrilling story of life in after the, effort has 
3 Gk department today, that you won't want t0 Bese inal aed Ste 

athlete is resting. 
Four ounces is enough = —— ai is “In the sprints the 
‘to stop the athlete com- athlete runs almost en- 
plete . Mored enerzy 
“A runner traveling at high speed— records. Once a sprinter has ‘and breathing is of slight importance. The 


say, ten yards a second—must pay a bis maximum speed, the remaining dis- distance is so short that he is unuble to 
idous price in energy for even a tance to be run isso short that it is diffi- use up all his stored energy and s0 ex- 
i speed. At high speeds cult for him to increase his speed greatly. ha In the longer runs the 
For these reasons I athlete's ability to borrow. axy i 
ot ink that repay Later index to his a 
mvering of 
records i the sp 


cr 
‘energy storage capacity is eq) 
‘about thirteen quarts, This 


yards, 
has done so total exhaustion is 
at hand." 

T asked Professor Hill how 
he, as a physiologist, had. be- 
come so deeply interested in 
athletics. 


“TVAANY people ask. me 
that.” he replied. 
‘he electrical timing apparatus designe! by “Well, the physiologist s job i 
roc ay tostui the 
sical acti ing organ- 
ismns—museles, heart, and soon, 
He. studies, for example, the 
Saas conte Rat k curious power a muscle pos 
t ‘sesses of adapting its liberation 
‘of energy to the work it has to 
do, In the marvelous per- 
formances of trained athletes 
hhe can obtain data of extraor- 
dinary "exactness. Recent 
ly an athlete ran sixty yards 
for me, four times in succes- 
sion. Thad asked him to try to 


mechanical en 
¢ absorbed by 

Ouly a stall part is 
jorly forward 


portant fac 
Tor, poor colrdinat 


duly’ large prod Zs = runatthesame speed each time. 
i consumption of oxygen, with The wart is reconded electrically, the resulting crap. st His times were taken at te 
loss of speed. ‘aod a split-accond watch whether the runner “bests the points 
iprobable that athletes of un." The photo shows Jack Moakley (eft, Cornel rack 
the future Will be able to improve couch, starting amistant rack conch Bangs, who i carving 


greatly on the starting speed of 


present record holders,” ‘The strain oa 
muscles and tendons already 


clastic properties of our mus 
eles Nature has provided a 
safety valve for the athle 

deteririned to break record: 
‘The inevitable falling off in 
muscular tension that is the 
result of violent physical 
‘effort keeps him from wreck- 


lay bricks wth empthing [ce that 
regularity of performance? 

“The precise data that may be 
‘obtained from the performances of 
athletes enables the physiologist 
to place his subject on a level with 
the exact sciences, And to obtain 
this reliable data, extreme accuracy 


jing the mechanism of the eee eons eae cnante, Throws: in timing instruments, of course, is 
body in his efforts to smash Soeedacomsct star anger sure) ands omping the gan'sare_absotely essential.” 
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Sun’s Next Eclipse 


STRONOMERS 

{rom all over the 
‘world are gathering in 
Norway few the 
total eclipse of the sun 
that will occur early in 
the morning of June 


d of the eclipse 


(of Faniiary 24, 1929, is 
to send at Teast one 
party to 


study the 


expedition 
University of 


Siberia. It 
will be the first total 
eclipse visib 

Jand 


. where, 
after st 
will see the 
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pacrons Briain up Nerway nto the Arctic Ocean amd Uwough 
‘wont, Raving taken two hours to fit acroan the entth 


on June 29 


ipses 
for 1937. 
‘The first, a total eclipse 
of the moon, will be 
visible throughout this 
country early in 

morning of June, 15, 
nother total ec 

atthe moon anda 
partial eclipse of the 


‘sun are due in Decem- 
ber. 

Scientists find their 
reward for 
editions 


Photographs of the 
sun’s outer atmosphere 
that could be made at 
no other time. ‘The 


American expedition, 
for example, hopes to 
reveal new secrets of 


hot gases 
rounding the sun, 


Great Hudson Tunnel Undergoes Health Lat 


‘Watching a ventilation teat of the under Hudson tunnel, made with emote bombs 


HE ventilating system installed in 

the pew Hisdion River vehicular 
tunnel connecting, New York and New 
‘ey has been, perhaps, the most 


the ventilation is not adequal 
4 designed to carry motor 


there is a possibility of serious injury to 
the health of drivers using the tunnel. 
the engineers abandoned 


To solve 


id sucking it, out at the other. 
|. they made ingenious use of the 
space at the top and bottom of the 
circular tubes, as shown in the drawing 
fat the upper right. At frequent intervals 
along the tunnel, fresh air is forced in 


from a duct beneath the roadway. Tm- 
pure air and the deadly earbon mono 
gas produced by the running motors are 
supposed to flow into the upper duct ai 
‘out of the tunnel 


ng 
tunnel. By this means it is posible to 
et visual proof of just how rapidly the 
ventilating system will 
exhaust gases of motor veh 
At this writing several t 
made. Engineers are now checking the 
results, and expeet them to show the tuhe 
safe before it is opened to the public— 
probably in August of this year. 


Ventilating building on New York side 
Iheuning fame that purty the fund! ‘it 
‘Avoves the new tunnel, 2045 feet tn diam 
ter compared with Hudson Falway tae 
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The World’s Progress in Science 


On these pages are presented each mont bief 
Uories of cienife discovery and rerearch haw 
ing radical bearing an our everyday proms. 


er, experts, recently stated that the 

world owes a billion dollars a year to 

chemistry in the rubber industry alone, 
‘This billion is represented in the pro- 


duction of better rubber, by. spedicr 

Processes. Our automobile tires, oli 
balls, garden hose and. gloves last 
inal type.” we are now told. ‘The twice or three times as long as they 

average criminal is a normally intelli used to. New chi 

idual, and consequent almost entirely 

| \Feboer acthies to Vesacie band Bal 
dry with Tn fact, but for the 
chemists, says Dr. Geer, the world’s 
supply of rubber would have been 
exceeded long ago by the dem: 


High Wges Boost Inventions 


No “Criminal Type,” Survey Shows 


HERE is no such thing as a “erim- 


when 
personal and 
nily history, en 
vironment a'nd 


the New. York fone end of the 
‘ourt of General country to the other, reports 
Sessions were ‘of new labor-saving machinery are coming 
studied recently. in almost daily. New coke-handling ape 
ologits tus, mechanical brick makers, track 
and physi yyers, and numberless other machines 
der the supervi are replacing ernde hand labor and at the 
sion of Edwi same time 40 
ooley. p i “Who will dig 
t : tie f mechanical diteh diggers, the largest of 
which can do the work of four hundred 
r men!” 
woman who lived about 1500 B.C. ‘The rapid development of new ma. 
bobbed her h indict hishait chines to do rough work is not onl 
Buried with creasing unemployment, Profesor Ward 


Magistrates Courts of 
the following conclu 


‘New Anaesthetic Tested 


The real cause of crime, the investign ISCOVERY of a new 

anaesthetic, said to have 
important advantages over 
ether of chloroform, is claimed 


tion seems to show, is to be found i r 
eoneeeege 


ecrreerrey 


segreyati 
are recommended in the report. 


to Dr, Ernst U 
U 


er its wee. pleo 
i ee and blood pressure of patients 
Relics of Tee oAge oAmericane—P Se ALi tareeein normal die 


RCHAEOLOGISTS, digging into the agreeable after-effects and dant 
soil of Ame ger to heart, lungs of 

upon fascinating evi eliminated, and operations pos 
th sible even in severe cases of 


COELEL EEE 
0 besasy” 


i 
3''D. Plains and Harold J. Cook of tion mack, it permits 
Colorado Museum of Natural History at operations on the face, nose 
Denver, consists of arrowheads and other and throat. "A bromine sole 
implements found buried with the fowl is introduced into 
bones of extinet animals in ancient geo- testes 
logical deposits in Oklahoma, ‘Texas and 
New Mex 

The Indian is thought to have first 
come to America from Asia between 8,000 ESHOULD find 
tnd 23,000 years ago,, The newly found to get along today wit 
relies, however, are believed to date hack out rubber; yet its countless 
to the great Ice Age, when northeastern uses would have been imposs- Tes are sil Selon made te lve the mutey of the 
rica was covered periodically with an ble without the ceaseless work _ destrecton of te cing Shenandoah “Above ie 
immense glacier and when prehistoric cle. of chemists. Dr. W. C. Geer, 
plants and mastodons roamed the land. one of America’s 


‘most ral 
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“Mercy” Bullets for Animals—Alcoholism in Rats—Dancing 
Measured in Calories —New Anaesthetic, and Other Discoveries 


finds, but is smoothing out the peaks "Raise clock” eaniitet = 1 
and “hallows of seasonal employment. shir a Essie Vevey 
He prophesies that the new industrial 

situation, while increasing labor costs, 
willneverthelesslowerproductioncosts. 


Twins Alike Even in Unlikeness | 


NO.2NO things in the world are | 
exactly alike, we are often told, 
to duplication, how- 


the tides of the sea, Dr. A. 
F, Bernard Shaw, of New: 
‘castle, England, recently 
male this discovery while 
studying the white eor- 
puscles of the blood. "These 
‘white cells, whose duty. 

to fight disease germs whi 
center the blood, are Know 
to vary in mumbers from 
time to time. Dr. Sh 
found that the number 
creases and decreases in 
lar daily waves, 

h tide of white 
corpuscles usually comes 
just after midnight, and 
in in the afternoon, Dr. 
uggests that these 
iy bear some rela- 
he hours of eatin 
xy be due to ch 
‘and earth. 


“that is, twins believed 
to have grown from the same ferti- 
liaed exg cell, ay distinguished from 
ordinary or “fraternal” twins. Re- 

tly. Japanese biologist, Dr. Taku 
ported the results of studies 


single in 
right h 


Jet Uh ig ust 

closely than blood by ‘Dr. 

dsol either \ Hackebuseh, German physi 
that anger mal 


siroused anger in subjects, Uh 
slrew off samples of blood, "In every 
1 in the blooe 


How Dances Burn Us Up 


‘CIENTISTS at the University. of 
Helsingfors, Finland, have 
completed interesting measures 


a that 

‘way of preparing t 

for combat, More sugar in the 
supplies food for 


‘Within « vacuum bulb: on sectrialy i 


aurkn consumed the moat fuel—10.87 


fran of tudy cAleoholic Rats and Heredity 
ita 
re Siac ae fadesconded from 


polka re 


fox trot, 4.7 petter than 


v 
uuseal up the least energy, 3.99, Prof, Frank B, Hanson an 


conclusions 
“ so ion Florence Hays of Washingt 

Science and Conservation erty, St. Louis Mo. alter stagi 
EGARDING future de. stew of drinking tests with rate, 


ee fate Oe: Tina ight box they placed ten rat, five 

sources, Secretary of the Tnte. of Which were descended from ten gen- 
rt Work say rations of drunken a ve 
help us find new — from sob 
wealth. in "materials trodden aie in th 
Under foot experiment 

‘Adirty ye ti 
‘on barren slopes of Colorado showed vi 
proved to be radium, boon to Fesistance to the drug. 
the suffering. ‘Helium gas was 
found tn "uatral gas trom More oAntennas, Weaker Signals 
teins wed for inflating air AN INTERESTING new fact about 
oe ec coca chet ge: io broadcasting ‘has ‘been re- 
Cron motos am Bling eae hy RH Harel of he Engh 
Tre tubers te te treatment Radio Research Board. It is this: “The 
of disease: even to make toy strength of signal received on your set 
Palloons safe for child Sepends matertally on. the nunber “of 

Saeed ee Hidden other radio listeners tuned in, In other 
Piso ‘words, every auditional antenna takes 


era from the broadcast 
Blood Has Daily Tide 


By test received from the 
mis directions. Mr. 

N THE blood stream. Barfield found that the energy. after pass- 
Pumped from the heart to ing over distriets with many antennas, 
ive us life, there are daily was noticeably less than after passing 
tes like the ebb and flow of sparsely settled regions with few antennas. 


Science and Ingenuity Put to the Supreme Test 
By HAWTHORNE DANIEL 


snong the Alen 
marker and ‘Thoruton, 
ilfiams, a young naval are 
hhand—were captured and imprisoned in’ the 
Kiska Joe, mutderous half-breed seal poach 
‘separated them {rom their eaptor, but east 


selves with 
the island 


planned to build a boat to be div 
‘nine fashioned from iron ore. But justas they were beginning 
work on the boat, Kiska Joe's schoouer appeared offshore. He 
had returned to search for them. When the poacher reached 
the beach in a small boat, Parker, overjoyed at the chance of 
rescue and acting against the advice of his comeades, hurried 
to greet his former captor. He was immediately seized and 
hound. ‘Kiska Joe and one of his men, armed with rifles, then 
advanced against the other castaways who lay concealed behind 
orks at the top of a cliff. As Kiska Joe drew near, Kelly 
rolled a boulder down upon him. Now read oa: 


in five feet 
bounded down the ravine until it splashed into the 
ven before it came to rest in the water, Kiska Joe 
id fired four shots in rapid succession in the 

Kelly heard the 


bullets spatter on the rocks befare hi 
"Well, he knows we're here,” whispered Thornton. “He 

y not’ come any farther.” 

But Kiska Joe was not to be frightened hy a 

Again he started forward, keeping well to the other 


le of the 


ravine. ‘Thornton raised aud a trifle to soe where their 


Retreat was the only thing let, 
‘away. Hardly had they started when they 


OMAK began to whimper. 
his follower ery out, then the sound of hurried foot. 
ters, And when the group ahove the ravine approsched 
the edge once more the two poachers ‘appeared. ‘The 
cry, too, acemed now to be moving away. They could not tell 
‘what it was, but obvioudy it was the same sound they Ind 
heand that first day on ‘They looked once more 
down the ravi i iska Joo 
haul fled. Reaching the elifedge, they gazed out across thebeach. 
The schooner still lay at anchor a mile away, but the boat 
had left the beach. Kelly made it out as it_was being hur- 
riedly rowed toward the schooner. ‘They saw it go alongside, 
and saw four tiny figures climb on deck, Plainly Parker was 
ith them, a prisoner, But why had Kiska Joe fled from the 
ery? And what had made the sound? Oomak was the onl 
‘one who tried to explain it. He wi ny that he had risk 
Kiska Joe's anger, for at any rate Kiska Joe was a man, an 
this thing that shrieked about the island—well, these white 
men could say what they pleased, but he knew, and knowing, 
hhe was afrai 
Te was a downcast group that assembled in the eave thi 
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evening. ‘They blamed themselves for Parker's capture, What Furthermore, in the evenings Thornton busied himself with 
would. hay could not guess.» Purthermo making four, wooden guns, which he blackened with charcoal, 
they suspected that Kiska Joe might take it into his head to “Not much good for offense.” he explained when Williams 


lund again sometime, to surprise and capture the rest of them. laughed at him, 
‘They realized they would have to guard against a surprise ma 
attack, and so for the next week they labored at erect 
across the narrowest part of the ravine, a barricade that wos Kelly, whose admiration of Thornton had grown to the po 
prevent, anyone from coming up their path. ‘They made a where. he thought the engineer might he able to constr 
ladder for their own use, and kept a constant lookout lest anything 
Kiska Joe should come upon them tnobserved. It was while 
they were working on the barricade that they discovered th 
packages Kiska Joe had dropped. One was a ham, which they 
n with delight, The other was a 
Both, apparenily, had been inten ravine with boulders, and if anyone tries to come up we can 
fe spirits of the island, but they were welcome additions them down, and they can't get past our barricade.” 
k's lanler, Tt was a week to the day after Parker's capture that they 
umed their work ‘a few days the logs 
were all split and Iaid out wh would shine on them. 


But once we get behind our bar 
ike a showing that will keep Kiska Joe back.” 
‘Couldn't we make gunpowder and real guns 


some sulphur and saltpeter we'll 
But I'm afraid the 
c ‘We can lin 


e routes led up 


land. One of these they were able to In that time Thornton had planned their progeam. 
for it was ya pile of tumbled rocks that For a week they made charcoal, until they had a huge pile 
i irregular series of steps. But the other could not beside their blast furnace. Next they made two litters on which 


be destroyed, and they had to content themselves with cutting to carry ore, and pressing Oomak into service, they made trip 
small trees and brush, and covering the place, hoping that after trip, hauling about two hundred pounds of ore at a time. 
thereby it would escape discovery. ‘Theie method of weighing it was simple, Thoraton weighed one 
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thrust burning brand through thecinder notch 
smsand Thorntontopump. 


ty cmall abiorg pl pov tes loses Soa 
vet Mhats all Wat tre asked Kell, pumping und 
the flames shot out of the stone furnace. 
“To make pig iron.” replied Thornton. 
“TPrsty mal pie, don ton thnk” asked Wiliams 
“Done purposely,” retu rnton. “We can't 
handle big ones.” 
"Within an hour the motten metal began to collect 
in the bottom of the furnace, and after another 
hour Thornton broke the elay stopper and I 
forth, He watched it carefully to determine 
rapidly it was collecting on the hearth, and enlarged the 
hole from which the molten metal ran until he regulated 
the flow almost to balance the speed at whi 


" had chopped 
ith the adze, they kept the little furnace filled 


with the three essential elements, They took turns 
Brumping the bellows, shoveling, and watching the 


‘Thornton directed the flowing iron into set, after 
set of the crude molds, buil 


Ail 


they worked and 
rose again hitore the last 


‘Barly the next morning ti 
renew theit labors: yet al 
Fronted hy a new anil piezling mystery, 
omak had set about-getting breakfast, and. first 
looked for the axe, to aplt some wood, IC was gone, 
At first they did not take the lose seriously, and then 
cnuak suddenly that the pieee of ham they 
Vetrings had not eaten had disappeared as well. Tt was, on 
when they began a systematic search that they fount 
Jnindred and ninety pounds, and so, having placed bi a the one sign that had been left behind, On a smooth rock a 
litter, they lifted him, and’ then tried to approximate kis dozen feet from the door of the cave was a crude draving 
‘weight with load of ore Wille charcoal. Tt had not been there the night before, for 
Hwee asked Wiliams. “And how can that wk ely. had sharpened the ae, and W 
Thue beak—with great 


* it, and he blanched 
fan't get that 
tant get tha 
Then, i we want two th 


may ruin a lot of i 
to be enough. It it 


hey made 

they wer 
iy other . So they ret 
\0 THEY carried thirty heavy loads of ore and piled it heside determined to guard themselves and their possessions even 
their furnace, and then devoted a day to breaking i re carefully than bef 


n't we can go for more. 


nd erected a water wheel, 
i ‘Thornton constructed a lathe. -Oomak, in the meantime, 
It'sprobably surprised two more seals on the beach, and killed them. ‘The 
from some old dried-up hot spring skin of the first one, removed whole, was nearly half full of 
grunted Kelly. “Do we have to carry a lot of that seal oil. ‘The Aleut wanted one of them for an offering to the 
devils of the island, but the others refused. Instead, the two 
“You het we do,” replied Thornton. “But not so much of skins were tanned after Oomak had scraped them clean with 
itas we carried ore. ‘That's something to be thank for. his obsidian knives. 
After two weeks spent in making charcoal, and in ear 
ore imentone, they were ready, gnce more taatart snc [SHE lathe, driven from the heavy water wheel by a belt of 
“d better repair the furnace.” suggested Thornton. “We scalskin. wasa roughly builtcontrivance, made with wooden 
don’t want to stop, once we have it started, until we've finished! hearings, wooden shafts, wooden pulleys, and a wooden frame, 
the job. ‘There was little metal in it except nails, rivets, chuck and 
Williams complained and Kelly grumbled, they spindle. But it worked, and oa it Thornton made an improve 
fair, enlarged it, made larger set of wooden shafts and bearings to replace the ones hewn 
hellows operated by jointed sticks arranged something hike by hand, ‘Then he forged a shaft of metal on an auvil they had 
pump handles, and at last filed the furnace with kindling, cast, and after placing the forging in the lathe as he would have 
Charcoal, ore, and limestone. placed a piece of wood to be turned, he managed, after two 
“Now for pig iron,” said Thornton. “We can't cast as we tlays to get it turned down with the tools he had made and by 
40, s0 we'll have lo remelt the metal once we get it.” He using sand and stone as abrasives, (Coulinued on page 133 
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0A Wonderland of Science 


Amazing machines 
seen at Popular 
Science Institute of 
Standards that guard 
you in buying tools 
and radio equipment 
By 
Axpen P, Armagnac 


WO thousand men pulling on 
hammer handle! Corrugated 
th massive gears, a huge wheel 


ns slowly. almost imper- 
inexorable force! 
two thoasand times 


Talking over the 
uteh the head of a heavy Popul Science nate 


The nail itself is clinched to the ed of the 
machine, Yet the mechanical hand pulls thing will have to break. ‘The gears re 
we nal with childlike ease! ‘That sight yolve. The needle swings downwanl 


‘The handle creaks under the mounting 

strain. ‘Stap—the hammer fics useless, 

ite handle Vroken in two. How mck 

stg di tas em 
ethan two hundred pounds on 

the terinch hatter anale registered on 

the dia as teh 
broker When 


iy eves as T entered the laboratories 
of the Popular Science Institute of 
Standards. Two engineers were bending 
over the machine that trapped my at: 
|. They were measuring & strange 
—the grip of « hammer's claws! 
You or E might buy a hammer 
like that. Would we grasp a nail 
with it, only: to see the nail slip, 
through the claw? Wait « moment 
—over th dial, a needle 
flickers. ‘The nail writhes free from 


years atop. 
mer's claws, holding the nail 
with a viselike grip, passed 
the test. 


How hard ace the pet jaw? C. T. Schwarze of the Institute 
Stall i coodicting this tet. All toate are tested by machines 
‘Stuating bamam handing. a every Yost pane it euarantecd 


with terrific force to test 
its hardness. Last, the handle is deliber- 
ately broken. 

Did you ever break a hammer handle, 
ing on a ball ? Back goes the 
hammer to the first machine. This 
mechanical hand pully on the hammer 
handle while the tip of the claw clutches 
a husky bolt—that can't let go! Some- 


weight, he gives it all the punishment a 
good tool should be able to stand. ‘This 
hammer did better. If you bought one 
Tike it, you need have no fear that it 
might fail you, for these tests, completed 
in a few minutes, have given it as severe 
treatment as it would get in years of 
everyday use. 


emits of loud speaker test-—Prof. Coline P. Blas, director of 
ote of Standardt tet), and Alexander Senauke, ruiio engineer 


At no other laboratory in the world are 
there such tests, Th ven 
‘ed fo simulate as closely as possible the 
way you or [mi 

‘The machines are as nearly” hun 
their movements as scientific ingenuity 


ing laboratories are 
y kind of 

tool and every type of radio apparatus. 
And each of these tests is just as thorough 
‘as that for a hammer. ‘These tests were 
established to protect you and me in our 
chases of apparatus of a technical or 
nature: to tell us whether 

the radio set, the loudspeaker, ar the tool 
isa good one: to substitute, for 

fie tests of huirbreadth, 


stitute experts 
ma just how well the outfit wil 
reproduce a speech, a string quartet oF a 
Tiras bat 

1. The 


moet, Only 
quivering indicators on the electric dials 


these figures he traced a curve on 
showing at a glance the tone qui 
that particular set. He knew 
and accurately whether it would give yout 
‘4 throaty gurgle and an unin! 


ful reproduction of the mu 
that its antenna brought to it. 
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screw being driven home. apart, Another clamps a wrench on a 
‘The device was run square steel bar and then forcibly twists 
gontinuously Yor several it to sce what wil happen othe jaws 
days. At the end of that —‘Thumping_ machine 
Aime, the srew driver had chiney—that lit heavy weight a stand 
ivered enough strokes tance to let it drop. like a pile 
to drive forty thousand driver on the tool in their jaws—stand 
wood screws! Ithad hail beside giant testing devices. A monster 
the equivalent of years pers 
of heavy everday usage. Other devices run by 
‘And the manufacturer was electric motors twist and. pull apart 
Biven the information husky bars of the samme cold rolled steel 
Which be sought. t goes into tools. ‘The largest of them 
‘A versatile device, this has & crushing strength of two hundred 
reciprocating machine—it thousand pounds! 
tests pruning shears as 
well. ‘Their weak point is TILE these mammoth testing ma- 
the flat coll spring that chines are devouring tools in tl 
‘opens the blades. “A few — jaws, moredelicate tests go on in the rad 
thousand times open and laboratory. When B-battery eliminators 
first_ appeared on the market, it was at 
the Institute of i 


Loudspeakers present 

problems all t 

silent testing must. cease, 
ct yields electric impulse 

that the ey 


to test radio receivers peataradivas sand 


ature broadcaster right in the 


laboratory. Outside aignaly might vary tone," “How could i be 
‘spoil the tests. But here a ee 


tion unvier instant 
control, that produces a radio wave to 
Correspond to any desired component of 
fan orchestra, or human voice. P 
Reicnce Institute tests for radio equip 
ty Mr, Senate told me, are the most 
‘complete in the world 
Every day the engines of these labora. 
torion answer scientfially the layman's 
How well docs it work? How 
y day 


ear all sounds equally 
well! Just as the eye sees 
some colors brighter t 
others, so the ear he 


speaker perfect in theory, 
wot out all, tor 


Screw drivers and 
tom to pieces! A strange m 
scree driver to find when its handle will 
‘or its shank twist, 


stance, who was 
shank ‘of his spi 
He came to the Institute 


ope ‘the difficulty with what they 
fod trans (Continual on page 14) 


tool laboratory 
zroove in his new 
‘on the groove, “a 
if the screw driver in response 
‘a straight push on the handle, depen: 
‘on the pressure of th To test the 
hardness of the steel used in the tool was 
easy. But the manufacturer expected 
the Tnstitute to tell him just how long the 
tool would last. So a new test, a test for 
spiral ratchet screw drivers, was invented. 


HE Institute engineers, therefore, 

drove into an oak plank an ordinary 
wood serew—twisted as tight asa man with 
a hand serew driver could set it. ‘Then 
they mounted the block, serew and all, on 
a rotating spindle. They put on a brake 
drum, too, fan adjustable brake, 
fond sit Uheie beaks at 5 tousion that wes 
just a shade more than that required to 
turn the serew. ‘Then they 
iral ratchet screw driver in a reciprocat- 
ing machine that thrust it back and forth 
against the screw on the braked wood 
lock. ‘The screw sank intothe wood until 
itstension equaled that of the brake—then 
the screw balked and the block spun. 
From then on, the tension on the screw 
driver blade was a lifelike imitation of a 
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Ingenious side Chomnenuniy Building 


ees | 
~ 


Drawn by our artist fom Mr. Falk's | Such a building, Mr. Fall, estimates 
ureshows the huge central having.» 18000 id not cost 
tl 


rans: able investment in town 

repaid as well by the economy 

heating and maint de. 

liveries would be made shang aaa 
fice dep 


m0 ‘a dance 
sloping floor with hyd 

Savi: tie coaies. Alohs are beaese 

offices, lodge rooms, and a roof garden. 


World's Largest Lock Gate 


ORE, like @ skyscraper in_appear- 

‘ance than a gate, this mighty 
structure is one of the leaves of the lock 
{ate that soon will close the river entran 
{o Liverpool's new dry dock. When com= 
Dleted, the dock of the great E 
be one of the finest in the 
Tock gate the largest 


electric pla Europe it 
ly announced are realized, Built 
on the banks of the Dnieper River. the 
plant will have a capacity of 6.000 
horsepower, stirpassed in this country 
‘only by Niagara, ‘The Soviet government 
hhas retained Col. Hugh L. Cooper, who 
designed the Wilson dam at 

Shoals, as chief consulting engineer for 
the project. Other projects, of smaller 
sine il be additional 

superpower chain, 


Beating the Housing Shortage 


PLOT of ground in France—at least 
Paris—costs more than an old 
pontoon boat and the same area of water 
so a Paris workman built this neat 
two-room bungalow, pictured at the 
right, for his small family on an old boat 
abandoned along the Seine River, Just 
now he is anchored opposite the Louvre, 

it when he 


away to a different location. 
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Touring the Country in a Tree Trunk 


country. 
porary home isa mow 
oom apartment that ¢ 
tains all the comforts of 
home—builtin breakfast 
cupboard, wantrobe, 
even electric light and an il slove for 
ooking. ‘Two beds that fold against. the 
wail provide anple sleeping acon 
tron “Mr. Wate 
lecture 


* New Element Isolated 


FTER a difficult refining process, 
Walter and Ina Noddack of 
Germany. discoverers of the new 
have suc 

ig and ‘testing two 
‘one-hundred-thou- 


miligeatag — seven one 
sandths of an ounce—of the precious 
sulistance, ‘Their first report of the dis- 


covery of the new metal was based upo 


June, 1937 


fines detected with the camera 
spectroscope in the X-ray spe! 


od in & vessel of pure 

fit ignites spontanconly Tavis 
& white oxide. “It combines reall 

with other chemical - 


Science Weighs a Mountain 


Hawaiian 
scientists now propose to weigh 
‘mountain! 
npossible, of cor 
veales to weigh a ‘mount 
reaches down some three 
tea, lastead, the cn op 
swinging pendalums suspended from 
fully leveled supports to determine the 
tensity of the earth's gravity. from 


auntain. From 
ys they expect 
to discover whether the inner cote of the 
volcano is lighter, so that it rises in seck- 


ing an escape, of whether other forces 
are responsible for the eruptions. 
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Railway Train Built from a Flivver 


TTS, ol locomotive starts 
rank. Once a flivwer but now, with 
flanged wheels, a one-car tran, it rns on 
the regular tracks of the ‘Tabor and 
Northern Railroad between Malvern and 
‘Tabor, Towa. Only rarely, when traffic is 
ually heavy, is it replaced by a steam 
Even the signals on this line are 

out of the ordinary—an arrow shoves 
‘which way’ the switch is turned. 


How the Moon oAffects Quakes 


HIE moon exert 

earthquakes, points out Prof. 1 
Reid of Johns Hopkins University, as a 
It of recent investigations. Just as it 
fon the sea to form the tides, the 
strains on the earth. Shou 
“or slipping of rock he abou 
for any reason, in a given direction, 


Device Takes Telephone Messages 


IN it may no longer be necessary to 
‘onder to receive tele 
phone messages. A new Swedish inven 
tion answers the phone, takes the mes- 
sage. and repeats it to you. when you 
ret! ‘The apparatus has been under 
test for several months and is now re- 
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ported tohave passedall tests. 
‘When a call comes in toa 
teleptcne equipped with the 
device. the apparatus sounds 
two bells to nicate that no 
one is home, 
rust be let. 
the caller's voice, as he gives 
the message, on an unbreak- 
fable and inexpensive phono- 
raph record. composed of 
highly sensitive material 
coated on cantboard 
the record when. yout 
who called and what he wished to say. 


Aluminum Made from Clay 


Cure clay now is to yield alum 
Germany, ly a new process 


‘a by-product of the new process 
ble in many industries as a catalyst 
In the form obtained when alumni is 
isolated. Althongls this scheme has long 
een possible in the laboratory, it has 
never hefore attained a commercial scale. 


a7 


generally meets the eye—wit- 
unusual photo of the Leviatha 


ness th 
taken recently at South Boston, M 


Put in dry dock for a fresh coat of 
the ocean monster lies with the whole of 
its enormous hulk exposed, Note the 
relative size of the pygmies at work with 
paint and brush below the wate 


Wool Made from Pine Needles 
HEMICALLY treated 
are being made to yield 
situte for wool. in Germans 
process the resin is cl removed 
rom the needles, leaving « “pine wool” 
of fine strong fibers resembling hemp. 
This wool is woven into heavy fabrics 
‘The resin by-product is a valuable fuel. 
Shaped into briquettes, it has a high heat 
value and has been tsed in the manufac: 
ture of artificial illuminating gas. 


needles 
useful su 
In the 


An cAir Fleet Goes to War 


ye= dragon flies on a floating piece of 
tine i 
perched on the upper deck of the aireraft 
carrier Langley, pictured at the left, as it 
cruised along the California coast to 
take part in the fleet's recent battle 
maneuvers, The photo gives a striking 
Pi ero ak Bow a mode aipiese Sri 
oad wang ferth ee fo 
far Note the cpr froare 
the landing deck above, and the unusual 
poston of the is ketch ale 
fess he hating oi el 
‘atom lanes peared toe 
Seas eel 
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cA 10,000-Watt Sun for cAirplane Landings 


supple 
Tights: nov used on tl 
Tn the ill 


engincer of the 
ng its features to 


‘Non—Ball-Bearing Trains 
STAI 


DARD size Pullman car so 
aless that two men ean pull 


ng the present friction 
‘a try-outt on the Chicago, 


regulation friction ber 
to move when the locon 


oA 20-Inch Cigarette Holder 


NG-RANGE smoking is posible 
with the novelty, cigarette’ holder 
inelow. ‘Twenty inches” long when 
extended, it telescopes, to four inches 

‘There's no danger 
the eves, either. 


You'll Soon Be Phoning This Way! 
WWENTY 
and transmitters now 
United. States: are. gra 
placed by a.new type of telephone, i 
fared. aboy ming. receiver” 
uthpiece in one. rates after ite 
European-type phone, the inst 
he product of experiments by the Bell 
and i a to bean 


rock, on shorn shorty and bid it 

a position at mouth and ear. 

it on the rack shuts it off. Tts conven 

ience is obvious, and, being only half as 

ligh as the present desk telephone, it 
inot be knocked over so easi 


Tomuring © cool woke ester, tha ler measures feenty iachen i cllapae £2 Four 


Corner Subways for Pedestrians 


ICTURED above is the entrance to 

‘one of thirty-nine tunnels that the 
city of Los Angeles, Calif., has built at 
its most dangerous’ street ‘crossings, to 
make it possible for persons on foot to 
ceross the street in sal 


se the ¢ 


of them d 
have become almost unknown wherever 
they have stalled, 


Airplane Engine Fits in Pocket 


ABY brother of the giant motors that 
drive great planes, this remarkable 
jor—and it actually runs—would fit 
ious overcoat pocket. A two- 

a quarter to half 

a small-scale 

it. Bore and 

‘one half inches 


a horsepower to driv 
Propeller th 
stroke are 
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Handy New Aids le Auuoists 


Thinner Buildings, Wider Streets, for Future City 
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ies must be 
, an Occupy ela 
less space as compared | wi 
in the opinion of a New York 
farchitect, Raymond Hood, He. would 
solve truitie problems of ureat cities by 
om the 
round to streets as to buildings 
wrt eased ia New Yorks me he 
haw made to illusteate his plan shows how 
tity of low roofs might evolve. by eare- 
ful planning and easy stages, 
of fholated ‘tow i 


night depen 

Tealight, 
boilliant! 

streets. If your 


jing around a sharp 
vthing im the w 
ht happ | 


have two 
headlights, the chances are small 
that both’ bulbs will burn out at 


Iv the same inst 
Hhances are equally good th 
lights will never go ont at the sane 
time through a breakage in the in- | 


dividual wires to. the headligh 


‘The most vital point, therefore, is 
that part of the wiring from the 
hattery through the switeh t 


point, where the headlight w 
ch out. Observe these preca 
ns, then, to insure safe night 
driving: | 
1. Inspect the battery terminal | 


connections at regular in- 
tervals. 


Make sure that the wire con- 
nections to. the lighting 
switch are tightly clamped. 


|. Look over the wires occa- 
» Nlonauly to.eee that th are 
not becoming chaf 

wworn through at any point. 


Sunspots Cause of Wars? 
Pp ERHAPS astrologers of old were 
pletely wrong in their beliet 
the course of human life depended on 
stars. ae oe L. 5 ny. of th 


Moscow iwervatory. 


of the highest imy 
change the politi 


as reat ‘of the expected ee 
period of intense sun spot act 
venced th 


nervous systems, says the professor. 
arouse mases of people to extraoninary 
activity. Most great wars and political 
rises, according to him, have occurred 
‘during periods of maximum sun spots 


cA Noted Golfer «Tests Himself” 


ILLIE 
former U 


MACFARLANE, 


frow a jumble. Ta these the 
former champion’ made high scores for 
delicacy of touch and accurate judgment 
of distance. On the intellectual tests, his 
marks bettered those of college students. 
‘The tests were conducted by Dr. A. M. 
Johanson, psychological expert. 
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Wisconsin’s Champ Whittler 
UT of a single piece of wood, Fred 
Heiser, of Platteville, Wis., carved 
1k of the intricate pieces spread on te 

pulley: hocks 
ug teu, all 


C 


officer ts h 
Tell atarts ringing at headquarters, ite 
need not even open the bax in order to 
call the patrol. 


"7 a busier audible 
200 feet away, All calle 
are automatically record 
ajsapertape that shows 
hy perforations, why they 
Were made, 

In an «1 


Pygmy  expedit 
al 16 report the disco 


= 
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Mars of New York City, converses 

Europe ev ing from ; 

SAU Oniy twelve Sears old, ha reeds ‘New Steel Defies ‘Nicks 
speed. His wave NEW steel, said to, be eight tin 


rs, andl harder than a 


r the world. ‘T 


Krupp works of Bases 
trated recently i 
nooth the edi 


are eall letters of stations he talks with, 


Heartbeat Like Cannon's Boom 


to nick it, A 
new alloy severed 


How Much Do You Know of 
the World You Live In? 
yourself with the twelve 


tions below, selected frot 
hundreds sent in hy our readers 


For the correct answers, tura 
page 144, 


1, What famous harbor oceu- 
ples the crater of an ex 
tinet voleano? 

2. What famous trees live | 
‘only on one small penin- 
sula? 

3. Who were the mound- 
builders? 

4. Why do houses in Ber- 
muda have whitewashed 
roots? 

5. Why are Panama hats 
made only in one part of 
the world? 

6. Where are Roman skin 
covered boats still) in 
use? 

7. What are the floating is- 


Violin Maker's Fackknife Art 


ITH no other tool than a knife, 
Moise Potvin, expert violin maki 
carved out of wood this remarkable de 
picture of a scene in his workshop. 
Like the familiar Swiss wood pictures, 
carved an 
fashion, the: 
in its faithful reproduction of such 
homely detail as an umbrella, coat and 
hat, and pictures on the wall. "A near 
building cam be scen through the window. 


largely 


lands of the Nile? 

8. How were the hanging gar- 
‘dens of Babylon sup- 
ported? 

9. Where are monkey ashes 
used for medicine? 

10, Where does most tin come 
from? 

AL. Who began irrigation? 

12. What is the difference be- 
tween the White Nile 
and the Blue Nile? 


instrament. « product af the Bel 


Laboratories, 
stethoscope with an an 

ful loudspeakers, revealing 
fashion Irregularities in heart acti 
‘Thus, when applied to the heart of 
patient, the noise resembled the rumbli 


nz Ls ay 
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in Nee Inventions 


on 
Krupp Works Turn to Peace 


AST workshops that 
guns aul shells to destroy hum 
life have now turned to peacetime prod: 
ts, at the giant Krupp works, in 


Gi 
right shows a co 
factory as it is tod 


The illustration at 
of this famous war 
with agricultiiral im 


pements. lined ip’ awaiting shipment 
Wrenes with motor tr wow are the main 
raiuct of the plant, offer 


Color Piano Has 
6,000 Lamps 
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‘ARMONIES of 
color to aecom= 


nated by a remarkable 
pertected by. Leo Geasland, of 
if. With one hand working the 
nt's keyboard, 
of 


‘orange 
hulbs. His oth 
that control the b 
Certain color co 
are sid to have a pa 
appeal, heightened by 
‘compottions in coloe forthe light-ashing 
‘might be written in modified m 
tation; Geaslanel, however, play's 
trument by ear, or rather 


throws switches 


New Giant Dirigibles 
TT HE Zeppelin factory 
has started construction of the 
tum frame of a huge airship de- 
signed for weekly trans-Atlantic passen- 
er service between Spain and. South 
America. This giant liner will carry 100 
passengers, crew, luguage aud tails, 
large compartments will be fitted 
with every modern luxury. It will be 
Completed in September. 

M Unele Sam's project for 
is, each of 0000.00 

as been clouded hy 

can be inflate 
‘America faces m shortage of noninfla 
mable helium gas. There never was 
enough to float the Shenandoah an 


Low Angeles at the same time and each 
Of the new dicigibles will require. three 
times as much helium as the Doe Angles 
Aso, the chief source of helium supply 
natural gas at Petrolia, Texas, is 
ing. To remedy the situation, 5 new 
Probably be developed from 
heuunbearing gas at Nacoma, Texas 


Quartz Motor Run by Radio 


ing part a small 
‘quarts crystal. Placed 
cuit, the erystal sets 
currents that cause it to spin. Too 
to be of practical value, the motor 
however, being studied with 
scientists. Quarte vibrations in 
ireuit, they point ont, ha 
cresting application in keeping broad- 
casting stations exactly on a. proper 
wave length. 


Fight Shipworms with Paraffin 
‘OODEN wharves, ships and houses 
are now being protected against 

shipworms by a special parafia treatment 

developed by Dr, Paul Bartach. marine 
viologist of the U. S. National Museum. 

‘The process consists of impregnating the 


wood with paraffin and two kinds of 
poisons, to destroy all attacking 
animal ‘life, the other, parasitic plants 
Blocks of wood treated with the new con 
pound have a0 far been kept under water 
Tor two yen attacked by 


ing 
inst land at 


ster! for its elficacy 
of ants and bacteria 


Navy Mapping Southern Seas 


eras and sound depth 

ing used in a new 

reas of seas off Cente 
Js, conducted 


fan observer operates U 
finder” 


° senic depth 
that projects a sound wave to 
while through his ea 


‘Airplanes, mean 
iraph the coastline trom above 
Bees Stupid, Scientist Finds 
EES haven't any common sense 
all, says a Fi 
Millet." Instead of ydeserving credit. for 
their industry and wisdom, he says, they 
‘Leven know a good hi 
flower from a. bail one. 
have con im that a. bee is al 
tracted to a flower solely by its odor— 
will ly as quickly to a perfumed artificial 
flower as to ery Roel Looking for 
sugar, it is satisfied that a sweet scent 
means a meal, and stupidly ignores 
“dorless flowers with stores of honey. 


Prvx stares of mercurochrome, the new 
houschold antiseptic, can be | removed 
from sill as follows: 


First apply benzald 
ive percent hydro- 
aleohol, 

then with water. Mercurochrome spots 
should be removed before a garment is 
dry cleaned. x substances used in. the 
‘eeaning will leave them indelible stains. 
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Carried 50 Miles by Tornado 


DICKED up and carried away by a 
tornado revently. a sheet of heavy iron 

roofing was found fifty miles away from 

the seene of 

the U.S. Weather Bur 

tore to pieces & schoolhouse 

Md, and was later traced 

for only. fifteen 

whirling vorte 

the piece of iron roof an its la 


a the ground 

niles. It is, helieved 

the upper air sustained 
journey 


Hormone Makes He 


NOUNCEMEN 
Ludwig Haberlandt 
versity of Innsbruck, Aust 
of a" 


rts Beat 


rt and spurring it to action 
pound is to be classed with the 


secretions of the ductless glands, such as 
the. thyroid. 
Dr. 


‘Haberlandt discovered that ex- 
he heart of a frog would act 
ed heart removed from 
causing it to contract 
.. Experiments with the hearts of 
dogs had ‘like effects, ‘The Austrian 
that the new hormone 
may prove valuable in my 
ant to weal: hearts, 


Twins’ Finger Prints Differ 


finger prints exacth 
ities. the world ov 
for information, 
land's fan 

fan investigation and found the 
wins’ finger prints dissimilar. One had 
three radial loops and seven ulnar 
Joops,” the other “one radial loop and 
nine ulnar loops. 


Eng- 
is detective headquarters. 


Comet to Whiz Near on June 26 


IR the first time in a number of years 
‘a comet will be visible in the night sky 

1 few weeks from now. ‘The Pons-W 

necke comet, which visits us every six 


cart 


its 


nearest— 
four million miles 
away, twenty 
three times nearer than the sun, We ma 


sce it then without a 
southeastern sky abo 


Baby Now Worth $9,333 


IE fact that we live 
our grandfathers is br 
Tions of dollars in ca 
ance company whose experts estimate 
that the total increase in earning power 
fof American men and women i 


eseope, in U 
midnight, 


than did 
bile 


gain, they declare, has 
Ine largely to the extension of life. 
In 1901, a baby boy 
sidered to have a potential 
1904 this valoe inregeed to 99 
Iso, they cor 


sequent longer period of earning capacit 


How Cool Should a Theater Be? 


of the American 
ciety of Heating and Venti 

cers, women students from the 
University of Pittsburgh are being 
weighed and observed in novel tests to 


weight of one-thousandth of 
From these weight changes, 
temperature standards will be established. 


pound. 


55 
Maryland's Giant Power Plant 


REATER than Muscle Shoals and 
secon 0 Niagara's huge gow 
erators, this monster power project on 


the Susquehanna River in Maryland will 
soon be eoinpleted, Sev 


turhine generators will dispatch eleetric- 
ily over a 220,000-volt transtuission line 
toPhiladelphia, sisty milesaway, Nearly 
a mile long, the huge Conowingo Dai 


the river is see north end in 
the illustration. It will develop 330,000 
—anore than the present power 

als and enough to light 


ten of New York's “White Ways.” 


Propeller Fins 
Speed Up Ships 


UTIOUS fins attached 

the ull of a vessel near 

its screw propeller are used 
new Engl 

ease the boat's speed 

ion. With the 


and I 

ordinary for 

upward di 

new fin device relieves the propel 

the work of making this flow of water 
horizontal 

Tests of the 


ice are said to hay 
greater speed, easie 
of w stern wal 


cx the ge 
tations of the South 
yrovlucers of rubber. With Heury Ford, 
he has established an experimental rubber 
plantation at Fort Myers, Fla., where he 
arkal with rah 

fan with, 


o 
ber that grows fro 


sspecial mach ew om 
bination reaper-pres 
Edlison's rubber seed eame from Mada- 


gascar, and the vine is a perennial which 
ng and can be 


Both plant and mach 

ntal stage, though so 
ue has sticcessfully resisted cold 
snaps, even hurricanes, 


‘Tur avensoe person has about 
sutiare feet of skin his body 
according t 
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Giving Everyday Problems 


‘lin rosie tn patented et tothe whe? 


St terory without reloading 
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ve ntercommunicating Phone, Home Bicycle Exerciser, Self- 
Operating ‘Aerial Camera and Other New Inventions 


exerciser aker at your secretary's, you q 
So op tent na ner tern > pee SEPnEEorans 
ara banter ee a ee Ser ceemrcnes aoe: 
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Washing a Train “by Machine” 


RAINS on the Puris-Lyon-Medi 
terrancan Railroad get their daily 
1 in what is perhaps the oddest. wash 
nachine yet developed 


like structure thy 
two hued 
train polisher,” it 
th af a 
volving rushes erful jets of 
water, Ax the railroad cars pass slowly 
through the tunnel, they are serubbed 
iy the brushes and sprayed by the water, 
listening. 
two or three 
machine—a striking co 
trast to the time formerly taken hy a 
mall army of men armed with water 
phing bh and rags. 


Washing a train in France. The roach 
‘betes through the machine into minute 


neers of aviation considered the 
catapult the only practical method of 
1 a. pla ley hoped to 


launch, 
catapult: 
‘ove that was remarkal 


Measures Huge Volcano’s Heat 


odds are being 
he heat of Kilau 
v 


Pradhomme 
that they 


ecorted, the hi 
Tings to preserv 
be used for future observations 


tillation, now a clowely guarded secret, 
ly expected to 
gallons of gasoli 


Latest British 
eAirplane Catapult 


‘shown in the accompanyin 
sketches, ‘This latest cata 
pal noe in 

tleships,. Inurl a 
we from a mMUvi 
form set in motion by om 
pressed air cylinders 


called brown 
experts estimate, 
with oil and fuel 
dla half, Abune 
Meposite occur in the south anal went 
‘of the United Sta 


yw anise 


Epidemics Mild or Severe 


IMETIMES whole tribes of disease 
germs suddenly go on a rampage 
mad men ru mick, causing severe 
epidemics, according to ‘Sir Humphrey 
Holleston, British physician. He points 
cout that diseases vary from year to year 
in character and i . 
‘Though two 
and measler—oecurred Inst year in the 
nited States, reports just published 
show that 1920 set new low records in 
deaths f i 


oy 
prevented or treated 
posed children with 


com 
by inoculating 
blood. f 


ed expostire 
diseases has stimulated resistance to 
them in the blood of adults, Prof, Degk- 
wits declares, making the parents’ blood 
an effective agent of i 7" 


Invisible Rays Solve Crime 


RIMINALS who alter documents 
ith any ink that contains iron ean 
be detected hy ultra-violet rays, accord- 


ing to Professor Briining, Berlin scientist. 
Postal thieves who open letters and reseal 
them also are branded go The Fay’ 


‘one kind of mucilage, for instance, glows 
with a fluorescent light under t 
another does not. 

‘Artificial 


in the Connecticut legislature would com- 
pel night marchers to carry lights. 
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Beedle ey ——— reat =a 


‘Areal ne liner—Germany's 110-pasenger seaplane, seen from the rear, after its 


ind, and the speed and coordi 


Plane Carries 110 Passengers awl 


t 

ARRYING 110 pass 

moth seaplane, just completed at 
sped over 

ight at 

A feature 0 


motors are dead, A set of quarts crystals 
enables it to transmit a steady signal o 
fone of several different w 

Tn the illustrati 


be 
plane 
rudders, 

Future plat 
structed to carry huge 
nerve as fleet oceat lit 


spectacle when wet by the rain, ‘The bril- 
liant dye of its red feathers fades to. a 
pale pink, the leak being caused by the 
ammonia in rain water, Food the bird 
eats probab 
of the natural dy 
Dr. Krumbiegel, 

dye is a compound containing copper. 


rings 
x in radio waves with 
its, ‘Tests made with 
Targe boul- 


bread, will 
ism special yeast that finds 

Its fern 
produces gas that bursts the candy. 


tions point 
that wo 


or equally 
i 


compass will 
rs cannot use the tools 
lace elsewhere 


the world. 
not work. Si 
th 
rocks of this area, 
have heen sold to the laboratories of 
many colleges and schools. 


Plant Redwoods in Virginia 


IANT redwood trees, C 
forest ‘monarchs, 

if experiments p 

‘ oe of the national 
ST Bekigs, Va. i Dre- 
“alifornia redwood 

near Natural 
© prized for their 
th has great durability 


eee Ss 


Paris Tries Portable Semaphores 


RTABLE. traffic semaphores are 
solve the traffic congestio 
pecified hours 


seedlings, to 
Bridge 
lumber, wh 


Flier’s Chief Requisite—Nerve 


BLED seaplane drifting at sea during the busi 
broadcast an appeal for help example—then at 
San Antonio, Tex., has undertaken to with the newest airplane radi red to the theater districts, an 
answer these questions. To this end above, designed by the U.S. Navy for and holidays to crowded 
they are aided by a remarkable instru- just such an emergency. Small and com- near the railway statior 
nent which tells the speed with which pact, it is operated by a hand generator, the new signals to be 
‘a man reacts to signals in color, light, and so works even when the plane's 
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hten 


ig 
Home Tasks 


Tools that L 


‘a ad | | 


" 
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on 


Two New Dish-Washing Devices, Can 
Opener, Faucet-Operated Cream 
Whipper and Other Novel Inventions 


(Below) Silver magically loses 


sit 


[With one blade notched and the other 


itl bottles become pitchers 
with the attachment "of thi 
ato’ fee ae. il the bot, 

the anger, ands 
‘ream iatues fom the apoct 


‘Sie hack the top of « new kitchen table and out 
comes an ironing board, “Ordinarily hidden be: 
fneath the porcelain tabie top, the disappearing 
eeed rings into a convenient position for tae 


= 


De. Luts, who has de- 
fiphered Hittite wrt 
inge 4,000 years old 


AES 


ty years 
ine was necessary 
ve the "ook 
weries of clay. tabl 
about the size of a pocket 
each ineased 
ina baked clay sheath, 


which had to be chipped away by the 
sharp tool, Dating from a period betw 

2,500 years before Christ, the | 
hook is part of the records of the 


2,000 an 


known Hittite En 
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| World’s Oldest Book 
at Last Deciphered 


therto_haffing mysteries of ancient 


just as a moder 

ds. The writing 
soft, When a tablet was 
distance, powder was sprinkled 
over the text and the tablet wrapped 


powder prevented 
sticking, and the 


lopes, was in the 
‘cuneiform or dart- 
like charucters of 


the country known, 


Hani Bmpice wy SB oar 
from "new data i Res wae 


a | re ek erica 


iAtle~ "Cuneiform writing on Hittite tablet, now de 
‘explains Speed. itm rund vertically, op te bottoms 


Winners in Our March Stomachion Contest 


‘TheRunner 
Wilkes Barre, 
‘Penosyiveni 


‘The Pitcher 
Minneapotin, Mina: 


ting the best original designs on the sulject of sports” made 
iroin the Tourteen pieces of the Stomachion pussle game of Archi 
moves, “A number of the prize winning entries are produced here. 
‘The prizes have been award 


Tennis Player 


led as follows: ms 


OUR March issue we offered $100 in cash prises to readers submit | 
| 
| 


FIRST PRIZE, $25—Thomas D. Young, Frankfort, Ky. 5 Pee y 
SECOND PRIZE, $15—J. J. Leahy, Medford, Mass. | Ridin tate 
‘THIRD PRIZE, $10—Louise S. Lovett, Weaverville, Calif. 
Five Prizes, $5 each 
Horace F. Mel, Ese, Px Sclldknecht, Scattle, Was 
WSL Malling, Richmond, Va 3G. Sachi Des M 


‘Karl Steding. Wilkes-Barre, Ps. 


‘Ten Prizes, $2.50 each 
Hattie M. Little, Schastopol, Calif. 
wath Bend, Tod 
HX, Taos Stn Antonin Tes 
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T'S all very. well for people w 
live in hig cities to claim that radio 
fans no longer want to listen to dis 


int stations, but the fact remains 
tu large percentage of radio listeners 
‘country must either bring in far- 


remedy’ is comy 
the other han 


y simple 

‘poor distance rece) 

je of the locali 

u live, you may he getting al 

fan be expected under your particular 
conditions, 


west antenna you ean pat up. OF 
course, an extremely lou antenna dk 

give the best selectivity, but if y 
must have distance the long antenna will 
help you get it. The mere fact that some- 
fone cle is bringing in stations from 


is to see what ean he done about improv 
ing your antenna. 

ing that your batteries are all 
good and that there is not 

broken or disconnected about your re- 
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Distance get 
ing iss 
1 Teacinating 
‘dio hobby tormany 
its Gncertainty onl 
sing tox are 


ceiver, the next step is to find out if the 
{ues you have in the radio-frequency a 

ir set are as good as 
thould be. ‘Take them to yous ratio 
dealer and have them tested: if 


way to predict i 
Tad of radio reception you a 
to get if no receiver has been operat 
ur particular locality. ‘That is why itis 
ir to expect a radio set manufacturer 
ice that you will be 

able to get distant stations with any de- 
All that any’ maker 


‘Ton, his set will do ite 


F COU! re are sections of the 
‘country where reception i 

formly good over large areas. If 

pen to live in such a section, y 

‘can tell you in advance what statio 


likely to be received best, but he ean't 
he too definite even under these coud 


ity’ may 
"eepetience has shown that its posible 
to generalize on the possiblities of di- 


tanee reception in certain sections, For 

of Westchester County in 
State is rather poor. Large 
the middle west, notably tn 
Ohio, Mlinois and Indiana, are remark- 
ably’ good. But even in good sections 
there are instances where distant stations 
are rardy heard, and in otherwise poor 


“Co hy Can’t I 


Get Distance?” 


Y our set or your location 
may be to blame—W hat 
to do for best results 


By 


Joun Carr 


spots usually 
being the possessor of 

ret because Ie has no di 
ing oe nous distances away, 
Actually, iy be not one whit 
more sensitive than that of another 
listener near him who has trouble in 


No one, not even in a favorable local- 
ity, can expect to get consistent reception 
from stations thousands of miles away 
wvlight hours. Tt can’t be 

wy type of set made, In fact, 

operators of the most powerful broud 
stations in the country declare 


‘Then there may come a period of a week 
‘or two when the air seems totally dead, 
‘These in the strength with 
which di i 
five rise to remarkable effects, On one 
hight you may note that stations frou 
‘one direction are received with co 
siderable The next night 
Stations in the opposite direction oceupy 
the center of the stay 


UD DER Btcoretically perfect cond 
stations are heard est whet 

they Opt 

free end of your antenna. If y 

larly desire to recei 

try the effect of an 

away from these statio 


greatest fascinations! 


cn 
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New Ideas for Radio Fans 


How to Get C-Current from B-Eliminator, Cut Out “Motor- 
boating,’ Decide Correct Antenna Length, and Other Hints 


— 


ITE popularity of the B-battery 
iminator, coupled. wi 
rowing use of one of the vont 


ype tubes ins the last an 
IRetage ofthe radio net, has brought 
up the question of what to do about 
the C-battery. Power tubes require 

ne to forty volts of C-battery. 


however, 
ry_ cell battery 

just about ax 
d be if it stayed on the 


farate battery on 


to get the C-yoltage from 
Sy th shows 


of carrying 
without 

should h 

2,000 oh require 

from twenty-seven to forty. ‘The fixed 


fone shown auld have at Het 
ieapacty: lower values of capac: 
‘cause some hum. With tie ci 
weltage. i 
from the 


ted 
available. on the power | 
post of the eliminator. 
Twenty the arrange 

iy wih the more power 
types of Bcliminators. 

Mifter you Have hoe up Ue 
apparatie ns shown, set the 

a 'that the resistance is all 
snap on the radio set 
nator, and then slowly tum the 
ab until volume and tou qual- 


proper_yolume and quality. be- 
Cause if you cut the resistance 
down too far the C-voltage will 
Ihe too low and the life of the power 
‘tube shortened materially. 


while you are working, 
i Do not 


iron longer than necessary 
to make the difficult joint, 
left on too ko 
may burn ou 
paid 


How to Stop 
“Motorboating” 


IFFICULTY often is 
‘experienced in oper= 


Fg, 2. Use an ssbestorshihd on your soldering iron, 
‘teshown in the photo, whem working in tight places 
Ao prevent burning Ue tvulatan fom edjnremt wie 


This apparatus will work on 
type of power tube. the 


pomp gy * put-put-put”™ 
ly difference being that on 


‘effect. nicknamed “motorboating.” In- 


tubes that require relatively creasing the condenser capacity of the B- 
low C-voltages. you will have eliminator, ax shown in Fig, 7, some- 
to tura the knob farther from times effects a cure. Use condensers hav- 
the high resistance point. ing a rated ie ng voltage higher than 

the maxis limina- 


Don't Burn Wiring improve the 
N WIRING a radio set you 
tare, mure to run into places 
where itis almost impossible to 
et the soldering iron in contact with the 
to solder without pressing, 
‘of the iron against. the 
or other 


the extra condensers are 
circuit, try redi 


edd in th 
ing the value of thi 


‘of the inclosed type, by 
Atting an extra, gr 


FIM ON SIDE OF 
A ‘TUBE BASE: 
in this way can be 

po ged 
a simple shield (Fig. 2 
consisting of a roll of sheet 
asbestos tied with wire 
that ean be slipped on the 


the power tube. It 
is the contact on the socket 
nearest to the contact pin 
fon the base of the tube 
counting to the left. In 
‘other words, when you are 
ooking down into the re- 
ceiver the grid prong of the 
meow fala jon tothe Tett of the 
vounteeting” pin. on the side of the base. 
ue dh 2 tmobile 
in the elip will be in parallel witl 
the grid leak inne the unit and 
you will not 


sect vale for the extra gr 
is as high as possible while yet 
‘stopping the motorboating. 


Light for Your Dials 
DMSS®, tues of commercial 


receivers are now made 
with special arrangements for 
illuminating the dials. Special 
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Is with lights built in are available to 
the home constructor of radio sets. In 


particular model the panel Ii 
for.ns the function of the filament switch 


drilling new holes. 
turns the light and the tubes in the »«t 


Wire Skinning Pliers 


JURING the days when bare hus wire 
was most popular for wiring radio 
pe of pliers was satisfactor 

now is to use insulated w 

Consequently time must be spent scraping 
the insulation from the end of the wire at 
each joint of connection, You can save 


y 
wire, Take a sharp-edged oilstone, 
stone a little groove in each cutting edge 
deep enough so that when the jaws 
{utter are tightly clove they will 


{iutdepenter sometimes improves tone gealty 


place the end at the notched point, ease 
the plices and pull. “The insulation will he 
cleanly stripped off, You wil 
there is room for several notches of differ- 
cent sites to correspond with the various 
wire sizes you use without spoiling the 
pliers for ordinary use. 

‘As shown in Fig. &, the best location 
is near the plier 
‘of the cutting 
will be available for regular use 
never they are needed. 


‘Try This to Improve Tone 


OMETIMES worth while improve- 

sme intone quality an beatin 
by connecting af 
the Toulspeaker 
Vig. & Capac 

tends to ralure the strength of the 

ble tonesat the upper end of the scale. 
othe, mor amar ars the 
loudspeaker terminals reduces his 
noises to a marked extent, shrill tinny 
eal notes are subdued, and the lower 
tomes are not affected to any noticeable 
Alegree, If sou prefer the deep-throsted 
ef gon can ge i hy condenser 
arranged in this way. 

“The value of the condenser depends on a 


number of factors, so that the best way is 
to try several until you strike one that 
works best according to your own cars 


A condenser of .0005 mfd. is about as 
‘small as wi " 


accomplish anything 
‘yon eaninot go beyond .01 with- 
Wz a considerable loss 
nall pieces of wire can be soldered 
lugs on the condenser an 

plug with the 
tips. 


Cutting Out 
Electrical Interference 


E question as to whether 
nything ean be done about 
scratching and hissing 


Imachinery depends upon 
iHNoraton of the mac 


ery cau 
general impression is. th 
ducing the length of the a 
og a loop will i 


ELIMINATOR 


instance, the interference. is 
caused by machinery located in 


the same building with you, 
putting up a longer and higher 
‘outdoor antenna may effect a 
‘considerable improvement. Tn 
this case the ratio of imal strength to 
the str interference is changed 
ar tie Petts It tsaloon good tis to 
change the location of sour antenna if 
that is posible. Interference produced 
by machinery outside your own building 
niay be reduced by the tse of a shorter 
antenna, especially if you can move the 
antenna farther away from the source of 
the noise. 


65 


Often, however, nothing at all can be 
done to improve matters. If you live near 
‘2 trolley line and scratching noises are 
Produced every timea trolley goes by, the 
only remedy is to move away. 


To Increase Selectivity 
OTHER. use for small fixed con- 


point ix shown in Fig. 8, and this 
illustration as well as the one in Fig. 6 
shows the correct way to hold a small fixed 
‘condenser while soldering a wire to one of 
the lugs. "The condenser always should 
he grasped by the pliers on the metal part 
opposite the side where the Ing is being 
soldered, as otherwise the metal of the 
pliers absorbs the heat from the metal 
of the condenser and prevents it from 
getting hot enough to take the solder, 
In order to obtain any appreciable in- 
crease in selectivity 
condenser, very small capacities must be 
used. ‘Try .00025 mfd. and Ui 
he results 
‘two .0001 condensers in series. 
‘The effect of a series condenser used i 


this way i somewhat the same as 
down the len ie antenna. 
iy Sokariag ucondosier a sho 


desirable on! 


4 ‘exactly the reverse of 
this, that is, where you are located far 
from the broadcasting stations and 


diffrent treatment. In this case elec: 
tivity is of less importance, while 
strength is what you are after, 


‘quently a considerable increase in signal 
Strength can be obtained by adding a 
coil of wire to, the antenna circuit. in 
lace of the series condenser. ‘The 

‘of turns will depend on the length of 
the antenna you are using and also on local 
‘conditions which govern the natural wave 
Jength of the antenna. ‘Try twenty-five 
turns of ordinary well wire bunched into 
‘a coil roughly three inches in diameter. 


A Compact Radio 


Set 


Where neighbors are close 
and space ts limited, try this outfit 
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By Joun E. Love 


floor back. 
boarders unanimously 
the 


nce was called for 


of the impro 
ras lolling bact 
¢ hideous wails 


n type loudspeak 
His situation was not 

eo 
els, actual or potential radio f 

are faced with the same difficult probl 
search for adequate radio enter- 
tainment. 

‘One of the most important is good tone 
quality Volume of protests from 
neighbors depends in i ratio on 
the kind of music inflicted on them: the 


from a reasonably sn 
tit that wl take up 


because you are b 
neighbors across the hall who don’t care 
for music of any degree of excelle 
Besides, with low volume requirements 
you do not need the larger power tubes 
which call for extremely high B-battery 

tages. 

Everything considered, you will find 
that the 199 type tube fas the most 


characteristics 
of the receiver and 
are important. With 19 
all of the sockets of the set except 


199 tubes and one 120 tube on three 
ordinary No. 6 dry cells, such as are con- 
nected to the door bell: or if the places 
where you expect to live are supplied 
with electric light current, you can buy an 
Aspower outfit ng of a small 
light. two-cell, four-volt storage battery 
and a trickle charger. 


DR a B-battery you will need _me- 
five-volt blocks of dry 


sequently it is better to purchase or build 
‘a set with the fewest number of tubescon- 
sistent with the results you want to 
obtain, 

Most of the standard types of radio 
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0 neighbors 
depends i taverve proportion on the kind 
‘of manic ficted on them. Rcllent tone 
‘Quality. pomible from a small ott 


space for s 
3s, lange cone 
requires extreme care in handling. It 
would prove a nuisance to pack and move 
from one place to another. Horn type 
speakers are more rugged but have th 
disadvantage of poor tone quali 

cially in the smaller sizes." 
small size cones would appear to be the 
best selection. If it is absolutely neces 
sry to keep the size of your equi 

to the lowest possible 

dispense with the loudspeaker entirel 
and use a phonograph loudspeaker 
fastened ina comer of the ce 
the diaphragm toward 


FRE, it you do 
ait 
saving i eicied the 
cost of your whole radio equipa 
addition, tainly will never annoy: 
the most sensitive neighbor. 
ou will need some kind of antenna 
unless you purchase an expensive, loop- 
operated set. If you cannot get permis- 
sion to put up a temporary outdoor 
antenna. string a piece of bell wire 
around the picture molding in your room. 
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Sam Loyd’s New Puzzles 


How Fast Can You Think? 


Seven Brain-Teasers to Check Your Abilities 


Have You Imagination? 


“A Iundred and fifty when joined to a tree 
shen a fine garment to warm you or me.” 
‘That couplet fits the picture above 
and poses a riddle. "What cozy-sounding, 
arneut is suggested by the sketch? 
Rebuses and riddles are a test of your 
i n. ‘Try to solve this as 
ic, then turn to page 130 


for your rating. 


Can You Analyze Facts? 


gifs andthe four 
uled"Unrty-tw0 apples 
ives as follows: “ye 


ary. 
oben calls for al 
heyouel orthodox for 
is found on page 139. 


y to pursue analysis 
las, ‘The solution 


Are You Quick at Figures? 


“PHHE call for a standing vote, Mr. 
Ch reported the secretary 


ub meeting, “showed 
that the motion was carried by a plural- 
Hy onal a oe Nel ta ape, 

jut as that result, it was due 
to a lack of chairs, preventing eleven 
members from sitting down to register 


their vol 
report that the apparent 
ly defeats the motion by one vote. 

From the secretary's report, can you 
tell how many votes were cast. pro 
con, and prove your quickness al figures. 
Find your rating on page 139. 


One for Mental Bookkeepers 
VO sisters have for 
plan to. pool their 

their shopping together. On 
8 to the stores, Martha bor 


had been “ remark of 
alle attention to 
the fat that Martha’ shoes had cost #1 
toore than Gertruce’s parasol, “That's 
reed Martha, “and if we id 
apportioned the Mouse and shoe money 
0 as to make your bi cost half as 
tauch again as iny shoes, then our total 
expenditures would have been equal, 
“fly fifty as the boy say 
From the farts given, # you have 
ie for analytical book ee 
tre able to give the 


‘Time yourself, then turn to page 139. 


‘AM LOYD, the world’s 
‘most famous puzzle man, 
offers these brain-teasers 
from month to month in 
Porutan Sciexce MonTHLY 
in response to requests from 


hundreds of To use 
them as real tests of your 
yourself 


in solving them and compare 


‘Are You Observing? 
N THIS seesaw, the halance point i 
exactly in the center of the beam, ant 
the elves are teetering in exact balance, 
Now, if all the boys in the two groups 
ere tented on one arm of the atest, 
how many girls would it require on the 
other aide to effect perfect halance? Ot 


Course it must he assumed that boys weigh 
alike and girls weigh alike. 
‘Your speed at solving this will test 


yess at grasping and resolving visible 
‘urn to page 130 for your 


A Test of Vocabulary 


WHEN 8 puaaler “helen 
he removes the first letter. Here, 
test of your vocabulary and 
quickness in visualizing words, - Behead: 
‘A wor! meaning to desire’ and leave 
‘one meaning to act irrationally; a wooden 
nd leave @ price; a tale and leave 
a measure and leave Indispose 
Aremty and eave a conjunc- 
and leave a limb a eu- 
Finary" concoction and leave. are 
part of ahoat and leave a marine creat 
a scoundrel and leave the middle of a 


ime yourself, then turn to page 139, 


Have You Keen Sense of Form? 


ABOVE is design suggested for the 
battle flag of the Zulu Navy. “From 
44 puzzler's standpoint, the advantage of 
the design rests in the fact that when 
the Zulu ship is ready to surrender and 
send the symbol of defeat to the maintop, 
square white flag ean be nicely con: 
structed from only. two pieces cut from 
the white parts of the battle 

Discard the rectangular dark central 
section. Then divide the remaining white 
part into halves, of exactly the same 
shape, which will ft together to produce 
the white square. 

‘This is a rather difficult test of your 
score of form and proportion. ‘Time 
‘yourself, then refer to page 139. 
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What It (josts to Buita 


Facts and Figures about Materials and Labor That 
Will Help When Y ou Plan to Construct Y our House 


Y TAILOR is building # house, 
‘The other day he asked what I 
would think of him if, when t 
asked when a suit would be 
ready and what it would cost, he replied: 
ne a afew weeks, maybe some time 
next, fall, T never promise any time, 
Don't know the cost exactly, fifty. or 
seventy-five dollars, pethaps. "Tt mi 
even tur outta be hundred dollars.” 
told him 


with a grin, “and Tm just trying out on 
you the line of talk the building people 
ive me. Lean tell customers that 
{ons lining and wages may go 
‘couldn't promise 
ted 


critical sentiments of my tail 
home building. “What wi 


ices and wages vary 
tne Boston and Seattle. 


By 
Joux R, McManon 


But there are two common methors of 
‘estimating house cost. One is based on 
surface area, or square feet: the other on 
volume, or cubic feet. Both are rough 
but useful. 
In estimating’ by the volume method. 
ly length, width and total 
nilding from cellar floor to 
j. Add roof contents in enbie feet: for 
an ordinary, peak, the roof contents 
would he half the ‘roof height at ridge 
rultiplied by length and width. Dormers 
can he treated 


cost per 
type of dwelling. 
IME idea of the cost per cubic foot of 


different types of dwellings may be 
had from the following figures, covering an 
eastern metropolitan area last year (they 
do not include contractor's profit, which 
may amount to ten percent “more 

Bungalow of three or four rooms without 
hasement, 32 cents per cubic foot: frame 
dwellings built by a speculator, 40 cents; 
fa stuceo residence, 43 cents: brick house 


termed semifireproof, 4 cents: rather 
high class masonry dwelling, 49 cents, It 
‘may be interesting to compare with these 

. 28 cents for a garage, 54 cents for 
an apartment house, 63 cents for an office 
bailing and 8 conte for w frstclas 
hotel. 


nN the house cast by: 
the area method, outside walls are 
considered. this method, one 


sapere BI cots a the yun foot 
cont, (minus, contractor's prft) of an 
ide wall in wood trae with shea 
figs paper, siding, at 
and three coats of paint outsi 
les instead of siding costs 
two cents a square foot more. If the out- 
side covering of all is 
‘stucco on metal Ia aps to 
36 cents a square foot. Some of the extra 
expense is due to the high grade water 
proof paper under stucro, also, furing 
labor and material. Frame with face 
brick veneer amounts to 97 cents, w 
«a solid eight-inch wall of commot 
furred and plastered inside, is onl 
cents, Hollow tile. eight inches, thi 
icco outside and plastered directly 
inside. is 93 cents. Concrete block costs 
something less than hollow tile, While 
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the figures show a large 
ference as to outside wall 
tis asserted that, 
to total building 
cost, masonry is only six or 

ht percent more expen- 
sive than wood frame. 


II. OLSON, vice ps 

ent of the Ame 
‘Appraisal Company 
that his concern uses neither 
the ordinary volume nor 
area method described, but 
bases its cost estimates on 
wall perimeter and 
floor space. Wall peri 
means. simply. ciret 
ure, 


iving floor space ex. 
cludes all “nonliving space, 


‘such as the attic, basement 
or elsewhere. All bathroom: 
recreation rooms and finished 
rooms in general belong wit 
in the definition. On thi 


the cost of a present-day 


FIND, total cubic foot capaci 
ted cost per cubic foot for your 
i 


by the accep 
ing the above houise: 


locality. For example, ta 


fare acceptetl coats 
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How to Figure the Cost of a House on a 


Basis of Its Cu. Ft. Capacity 


= % 


; multiply this | 


Bremner 


ot figures, 40, 43 and 44 cents, 
‘an eastern metropolitan area.) 


0 


] _, These figures do not i 
lade the architect's fee, con- 
tractor's profit and various 
sundries. It may he noticed 
that little was spent on the 
roof compared with the heat 
ant. Other items, 
t he adjusted to’ pe 
sonal preference. 


N INTERESTING con- 
trast with the Buffalo 
ig another six-room 


| erected under like 
in a suburb near 
ity. ‘Though 


specifications for hoth houses 

the same, labor 
ials for the second 
EX 
foundation 


and 
were $150 less than for the 
Buffalo house; carpentry and 
millwork costs were almost 
identical; while i 


cavation 


house at 83 to #8 for each —— 
‘square foot of living Moor 
space. ‘Thus a house $0 by 35 feet, inside 
measure, two floors usable, woud cost 
lower rate and 810,800 at 
figure, which calls for more 
expansive materi and workmanship. 
hve figures ip fly well 
with others based on building area. ‘The 
fetual cost of a first-class dwelling was 
found to be 815.60 per square foot of 


pelidiog: na, the detail costs per square 

foot of building area being as follows 
Excavation f0.23 
Manon 200 
Tough Frag (wood metal lth 

ut at) 425 

Interior 300 
Phang Ca pipe for wer 
ealeg (ht water, ont frnaee) 


Hint Nging. wh tare 
‘Total per sq.ft. building area $13.00 
two the interior finish it 


f the onion the 
claas previously described aa worth 88 per 
sauce oot of livable 


NUMBER of so-called model houses 
were built last year in various parts 
of the country by the cobperative action of 


g brick, half 
ts cost was 


ix rooms, the materials 
her. stuceo and siding. 
istribuited thy 


including garage and cellar 


works Cal. 
for ex 


41,510.09 


Carpentry’ and 
Wornia, white 


Heating. steam; oil Iurner 


Pleetrical work 
Windows, steel frame: plate 
‘lass: weather stripping 
Hardware, locks, ete 
Painting and, decor 
‘cluding Tinolewn 
tchea equipanent, gus range 
Window shades and screens 


‘Total labor and materials 


sos 25 


cost oF 
BUILDING, 


1913 


Such a substantial differen 
ust be attributed to the wage facto 
kwork and stucco outside were $6) 


sher at. the seaboard location. Extra 
tng in the latter case—in bathrooms up 
to the ceiling an chen up to a 


in kit 

fae at hee sate ea 

counted for #900 more on this iten 

Plumbing was $338 higher on the coast. 
Heating wit 

expensive, but 

plained by the 


’ Roofing of 1 
same sort was about, $100 less in 0 
eastern district, and this difference was 
falmost precisely reversed on the item of 
Gectrical work. Windows of steel frame 
‘were 863 higher on the seaboard, 
Hardware was 8132 cheaper on the first 
dwelling, but this item as. wide a 
ance anywhere on account of quality. 
ng aul decorating were B18 lest 
jetropolitan area, 


the 


HE last item, window shades at 
sereens, seems to reveal a startling 
‘of more than $800 for ne 
the 


Tt would still appear 
that with an allowance of 82 per shade, 
the screen doors and window screens 
this house would cost between $8 and 
$10 apiese. 

Knowing the price of materials and the 

ig question renal 

ie worker accomplish 
‘or day? Quality counts, 
Jng a house, and a too hurried 
ound to be poor, Nevertheless an 
approximate estimate of what one able- 
inowied man ean accomplish in one day 
under arerage conditions is helpful, and is 


offered as follows: 
‘Exenvation, pick and shovel.125 eu. ft 
TabbleceBldstonemasonry 40 eu, ft. 
Comerete, hand mised at 
‘laced Sheu. ft. 
Calige floor. concrete "10 sq. yas. 
(Catting bive- or limestone. 7 84. ft. 


Bricks, common, Sin. wally with 
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Useful Ideas for Your Car 


Air Moistener, Battery Handle, and Other Ingenious Kinks 


U SS you, ae equipped with & Bi —— Turnbuckle Com- 
Met ib can be pinced unter the presses Rim. 


balloon tire goes Mla, you 4 YOUR car is fied 

rims on which 
ihe hugs are part of the 
Fim, good niged  turn- 
uckte an be used to 
Fig. 1, drive the car aad till theflat tie cotpresstherim and allow 
rolly on to the spare, and then sip the Sou to take off tire even 
Jack : Witisbaaly rusted. While 
Working the jack lever its better to use a large 
lakes the weight. of the turnbuckle, small ‘one 
pare tireao that ican be will do if you piece out 
exchanged forthe atone. 2 Troi the turnbuckle eyes 


to the lugs by means of 
Saving Your Springs 


hhooks of the proper length. 
Fig. 5 shows how-the turn- 


WINER te best poe buckle is used. 
sible insurance 
‘against spring breakage is ‘To Close Piston Rings 


set of properly adjusted 
recoil snubbers, vou will find 
that fabric belts clamped 

id ‘and theframe 


: 


the en 
convenient bolt, pass 
around the ring and pull on 
the handl 


ill prevent bending t 
springs the wrong way so far 


Air Moistener 
E of the objections to 


you h of bumps, 
special lamps Hike sprig 
clips, fitted with leather fi 

tion pads, can be used t 
crease the friction betwee 
the leaves and in this ma 
nner deaden the spring ae 


fold of Your motor is that 
there is a chance, when the 
fear goes over a biimp, of the 
water's splas 

ddraven 
nthe liquid state. 

our ar moisten in ty 
mason jars as shown in Fig. 
7. the second jar acts as a 
water trap. In operation, the 
‘suction of the manifold 


Old Rim As Hose Rack 


TT HE short piece of hose 
that you keep im the 
fara to, wash the eat ean 

‘kept in good condition, 
handy and yet out of ‘the 
way, by bolting an old rim to 
the wall near the water tap 
13 shown in Fig. 8. Almost 
‘any old rim will provide am- 
ple space for the short piece 
‘of hose that is ordinarily used 
in the home garage. 


first jar and come up throug 
the water in the form of fine 
bubbles, Theamount of wat 
Yapor absorbed by the ai ig 
in proportion to the size 
the bubbles; the smaller the 
bubbles, the more neuely the 
air drawn through the jar 
approaches the saturated 
state, 


Simple Battery Handle 


IGURE 4 shows you how 

to make a simple handle 
that will fit almost any stor- 
age battery. It is made from 
‘stout piece of wood, such 
‘asan old shovel handle or fork 
handle, and the end links 
are from an old cross chain. 
Alter the holes are drilled at 
cach send. two ‘links are 
straightened out and passed 
through the holes. 


LL BURGHAM, of Parnassus, 


M. 


srr $10 in ain to regular 
rates to the reader semi 
Ta" the best ides Yor motorist 
Other published conteibutions 
will be paid for at usual rates. 
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Save Money y Under-Inflation and Neglect 
on Ti res ad Cost You Miles and Dollars 


anna ow a tire at half the regular price, it 
% LD BURR sure has a per- By Marin Bunn worth even ats” 


nt cramp. in his pocket~ The worst of it is that it takes an 
ned dos Clark (0 theyre getting enough expert to tell what's the matter with a 

part Wikon, as motorist. I never had any cheap tire, Tt may look all right, but 

their departing éustomer let in the clutch trouble like this before. how n't overeared? 


drove away from the Model Garage. Your toe must be a lot more sensitive the cord fab- 
‘He's p rive and pour a mine, then,” growled Gus, He bent 
observed Gus. ""Our prices on tires Are over to inapeet the wrecked shoe. "Th 
easonable and we don't palm off stale sure is a gyp “holon allright to talk shout “factory 
stock, Just wait till he gets stuck good wires in the bead: Dlemished’ tires and how there's 
and plenty on a *} we'll stretched over the edge of the rim. And nothing the matter with them except 
look how tl the rubber is.”* possibly an ‘irregularity in th 
“Humph!” snapped Burr. “And how or that look ji 
ou account for the fact that I got bat you 
Soper or ott 
re just because couple of fly 
‘The inspectors are paid fe 
ww to find real defects that w 


to throw out 


‘junk tires, 
me, when a 


" 
port like a firecracker explosion 
ted him, Bure in 


of his eyes, “Apparently the tire had 
torn loose from the rim and. the blow 
‘out haul ripped a five-ineh piece out af 
the tube. Both the new shoe and the 
tube were completely ruined. 


l throw in a really good tire gaye 
as discount,” grinned Joe. “I'L save 
you more’ dollars than any cash 
discount.” 

“Til take it.” 


What Was Wrong with 
Markin’s Car? 


I Fg ee Pann 
eee ameter 
settee 
vn Ber beeper ier 
Plaster Bure when he hash recoveret | the trouble and telling how to overcome i 
foe tect nay | tay fap ot roy ie 
ike good!” ba Aripot ‘The condenser was, aa 
‘If you do,” soothed Gus, “it will be = many contestants indicated 

the first time 1 ever heard of as ie ene a secutibe. OF thew, Mi 
mating gro athe | titi nace 
ect ieen peepee tet 


ithout a gage.” could make tires that would give fifty 
ing when thousand miles instead of the ten oF 


“But can tell by 


‘you figure it ont on a 
dollars per mile basis. ‘That's all 
you're getting out of any lire—so many 
miles Mraetae ate Say See e 

le, and if you can get twice as many 
miles 


n 


fifteen you get now. they'd cert 
bargains at a hundred dollars 
“There are other ways you can save 
money on tires, tov.” Gus added as he 
started mounting the new shoe on the 
"Taking care of them is the best 
way [know of. First aid most important, 
keep ‘em pumped up to the right pressure 
‘Joell give you a chart that 


two o three pou 
limits shown in the table. Also, you 
vant to remember that the weight. the 
firs ener i 


i ‘pale t st ridi 
long tn alone, you can get easiest riding 
mt m by" having the 


air pressure dow 
near the low limit. 


THE other hand, 

if you start out 
with four “or, fee bit 
Ihusky chaps in the car 
besides yourself, and a lot 
‘of luggage for good meas- 
lure, remember to. pump, 
the tires hard enough to 
take care of the extra 
weight. ‘Three heavy’ men 


pretty” 
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“Watch out that your tire chains 
aren't too tight, too. If you don’t have 
them loose enough so that they can ercep 
around the tire, they will cut right into 
the rubber. 
“I don’t use chains much anyway 
said ure, “so that does’t bother te. 
at what am T say 
these tle et ad hing 
“The safest way is to go 
tires once a week,” Gus advised. 
‘you find small cuts in the tread. fill up 
the hole with tire dough: if piece of th 
tread has been torn away, have it 
ccanized before it gets 
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“Tan tell that by looking at it.” Gus 
Jaughed, “but [have a hunch that the 


‘wheels are out of line. ‘The tread seeins 
used by 


to have a rubbed appearance e: 
the sidewise slip that alway 
when the wheels aren't 


Aliul ts ochs age thought 2 
‘a jam and had to drive 
curbstone to save smash 
It jarred the ear quite a 
“That's ‘s the matter, 
‘You must have h 
curb at an angle and the 
sudden strain bent one of 
‘the steering Knuckles a 
trifle, I'l line up. the 
heels for you right away. 
You want to watch out 
that the front wheels don't 
lewise bumps 
Mike that,” Even running 
he front wheel agains 
the curb when ye 


times spoil the alignment. 
Driving fast in deep ru 


onthe ack reat and a 


Use This Table When You Inflate Your 


is bad, too, Wheels that 
are out of line as much as 
‘quarter or a half inch 
ad off the tread 


= no time, 


tand if the pressure is down 
to the minimum figured 


“IL should think th 
the front wheels were 


veils 


notice it in the steering,” 
‘observed Bur. 


tnd the se walls will alge 
too muich ending. 
neans destructive 
iu the cord fubrie 
‘walls of the tre 
if you happen to run over 
‘car track or a bre, you 
fire almost sire to get 
‘what is known as a Fiat 
Tnruise, “The tire may look 
all right for quite a while 
afterward, and the 


Straight Side Balloon Tires 
a 
| 4.98 | 5.28 
= 
z 
= 
Fe 
= 
| 2 
Fab 
33) im 


“Not necessaril 
replied. 


throws b 


ly." Gus 
“A slight error 
th wheels out a 
trifle, and the strain is 
divided between them, 
Besides that, the steering 
‘wheels on modern cary are 
geared so low to make easy 
steering wt balloon ties 
that a slight drag wou 
fnliy bested "Teo 
‘only safe way is to have 


there'll he a mysterious 
blow. 


Underscoring deotes maximum desirable load 


them checked, up ocea- 


“Phat explains what 
anust have hnppened to a shoe that blew 
‘out last year,” said Bure. “It looked like 
fa defect to me, but now that I think of 
it tere was a light dent in the rim at 

hat point 

“Sometimes vou can dent rim with- 
cout damaging the tire.” explained Gus, 
“"hut-m dent in a rian is bed sign. Tt 


‘you have tried to pound a dent out of 
rim, you know how tough the steel is. 
At takes a thumping hard blow to put a 


rim through the walls of the tire.” 
“Then if X keep my tres pumped to 
the right pressure. 

cover?” questioned 


(OST of them will be, but other 
little things cam cause a lot of 

sict. A piece of glass in the road may 
fake a.cutin the rubber treed that looks 
too trifling to bother with. Water gets 
into the cord fabric through the hole and 
ote the ‘conde After while the tire 
lows out at that point; or maybe sand 
works under the tread, raises a blister and 

eventually ruins a part of Ue tread. 


(Cute wach me thene are Scraping against corte 
‘Saeed by tight chains doen thus to Your es 


tls front ine? Gus inquired, ben 
‘ver to inspect the tread. isa 

‘What's the matter with i 
‘ered. Burt suspiciously. 
now. I put ft on about a month ago: 


sionally, especially when 
the front shoes seem to be 
wearing more than they ought to. 

“Here's another, point, that lots of 
drivers don't realize. Extra wear is 
put on the tires if one of the wheels 
wobbles because the axle is bent or be- 
ccauise the rim isn’t on straight. ‘This ac- 
counts for many queer eases where the 
tread scems to wear away much more at 
two points on opposite sides of the 
remaining unworn at the sections be: 
tween, You see, each time the wheel 
turns, a part of the tire moves sidewise 
as well as straight abead, and that means 
‘extra friction. 

“Well!” said Burr. “My neighbor's 
tires never seem to wear out, and now I 
think I know why! T notice he's always 
testing the pressure or looking them over, 
T thought that was all foolishness and 
‘a waste of time, but there may be some- 
thing in it after all, 

‘Two things.” Gus stated._ “First, you 

save money because your tires actually 

ve you more miles. Second, if you kuow 

‘you stand on the tire question, 

‘not likely to get stuck with a flat 
so often. 
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0 Tool Chest is Complete— 


without a Sharpening Stone 


ND it should be a sharpening stone that you can 
depend upon to give a better edge—quicker. 

The Carborundum Combination Stone is what you need 

to complete your tool kit. Made from Carborundum, 

the manufactured abrasive—harder, sharper, faster cut- 

ting, than any other material. 

‘The Carborundum Combination Stone is made with one 

side coarse grit for taking out the nicks and bringing the 

tool to an edge. The other side is in fine grit for pro- 

ducing the smooth, finished edge. 

Every stone uniform in grit and grade—wears uni- 

formly—lasts a life time. Use with oil or dry. 


Cannten ny Hanowane Deatens Evenvenent 
No. 1088x251 in, 
Wo mggeee | MEIN EEI=T IO. sone for catalog PI for complete tat of 


[moe yesetee Carborundum Products 


‘THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 
(Casapran Canmonuxous Co., Lro., Nracana Fats, Ovr. 


© This seal on «radio, tool or oil burner advertinement signises the approval of the INSTITUTE OF STANDARDS. See pare 
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Buy separately 
in assortments 


Your work bench... 
Make it yourself from Stanley Plan SE-72 


VERY tool-user needs a work bench. 
Here is how to get one at very little cost. 
Stanley Plan No. SE-72 shows plainly what 
materials to order, how to prepare them, and 
how to “‘carry through" to the finishing touch. 
‘Thousands of men have work benches where 
they do repairing and original construction. 
a 2 
‘A good work bench and good tools go hand- 
in-hand. Using the best tools brings a personal 
satisfaction that you should not deny yourself. 
‘Most carpenters and manual training instruc- 
tors prefer Stanley Tools because they know 
from experience that the Stanley name assures 
durability, correct design, and right “feel.”” 


The best tools are the cheapest to use 
® Ask your hardware dealer 


‘You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Priced from $5 to $20. 


255 


Your hardware dealer has plan No. SE-72 as well as 
other Stanley Plans for making useful articles, or he can 
et them for you. The plans cost only 10c cach. Ask 
him also for small Catalog No. SE-50 which shows the 
‘most complete line of woodworking tools on the market. 
It is free. Ifhe cannot supply you, write to The Stanley 
Works, New Britain, Conn, 


— 


STANLEY TOOLS 


© This seal on « radio, ool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pase 8. 
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How to Build a Canvas Camp 


Semiportable Summer House Offers Many 
Comforts—Has Substantial Floor and Frame 


AMPERS wh 

pleasant local 

return year after year—and their 
umber, becomes larger each 


ind many advantages in 


in place permanently. 
Geof the strong points of this ar- 
aut is the doing away with the 
peas for holding the tent top and 
‘Every tent camper can remember 
iy nights when all hands have 
had to tara oot fa the midet of 0 vblet 
downpour to drive down slipping tent 
pss an adjust the shrunken guy ropes. 


en “These are sup 
Sorted by shy 4s, pone, Roney heen 


mi 
built om the spot and left 


By HENRY S. LARABY 


‘The method of building the platform 
and framework is made clear in the 


drawing at the bottom of page 106. 


‘along. This done, give the woodwork 
two coats of oil paint. 
‘The canvas sections ean be ordered 
from a tent or awning concern, 
can srw theea at home. In either case 


soul ed's kote oe sane 


largest of them. Measure off a section 
and drive © 13¢in. nail at each corner: 
Go 3 in, outside of these dimensions, and 


cleared and pin in place. Fé 
iy surface ‘large enough to lay out the 


drive other n 
the outside 
Lay the n strips 
tion in the proper direction, lapping them 
in. over each other and pinning 
vals of 2 ft. When you have 
ed strip, cut, the canvas off 
passes the cord. Keep laying 
ng the strips until the surface 


fe two T-in, folds (see page 
Fin the edge as you go along. 

‘orner pieces can now be insert 

desocts iy thoes inder the folded edges 
up the pinned sec- 


handle, Windows (Continued on page 00) 
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A Table for Your Bench Lathe 
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How to Make a Neat and Convenient Stand for 
Small Machine Tools—Reduces Noise and Vibration 


IN the writerpur- 
‘chased small serew 

‘cutting bench lathe, 

he was confronted 

ing 


with the prob 
a satisfact 
its motor drive. 

‘The usual method of driving 
small lathes seems to involv 
use of an overhead countershaft, 
and this was not desired. As the 
outfit was intended to he used in 
a city apartment, compactness 


‘and neat appearanice were essen= 
tials ithad to be a 
tion and all le parts 


inch hee wan 
‘tured. storage ‘space for lathe 
Sttachmentsy hand tools and 
tulncellancous small supplies 

‘eta how the ero 
pay rupli and drave- 
Boge war built to tect these 
ions, and in several 
hit use i proved entirely 
tatafactory. 

‘The dimensions shown are 


table fora 


bench lathe taking work 12 in. long be sary 
tween centers, and driven b Then 
quarter-horsepower motor ‘the ms 


ia. Needless to say, these «im 
nunist be checked for other: 


PPE tae top is of scent sie tw 

accommodate also a pinding ead 
and a small drill press, which are mounted 
80 as to be easily portable, ‘These are not 
thowa in the photographs, 

‘Any suitable hardwood may be used 
for the construction, Oak is powisly the 
best. Yellow pine costs less and will he 
found a little easier to work is entirely 
tuitable, Be sure to get. well-scasoued 
lumber, ‘The 

ors a 
ions in th 
locker space, and 
the drawers (ex- 


The finish of 
the table is a mat 
ter of taste. The 


terior parts were 
given three coats 
of shellac. 

If the dimen- 
sions shown donot 


By COLIN L. BLAIR 


‘The framework for the late tales eaey to mvemble, a the Joints 
ste drawn together ith sewn afer which the holes re plgged 


meet your requirements it will be neces 
the material from 
ished four sides, Many of the 


to prepare a dimensioned 
nay ord 


pieces may be combined and 
‘ordered in long lengths. Be sure 
to allow for tenons and squaring 

The tops which is 13¢ in 


LL the principal joints are 
Advantec and tie and 
fastened with No. 12 
serews, 134 in. long. ‘The screw 
hholes are counterbored to receive 
the heads of the serews and filled 
with wood plugs, ‘These joints 
fire easier to make and stronger 
than concealed fastenings, and 
in an article of this nature it is 
immaterial whether or not the 

lugs show. On & painted job, 
of course, the plugs would not 

Because the left end of the 
bench is shown s0 clearly ina 
photograph on the opposite page, 
sectional view through 
Jockerand motor compartm 
used in the drawings below instead of 
leftchand elevation. ‘The left. end 


ince is a door 4 by 8 hy 
17 its and a the tight is 0 
MW by 1434 it, 
reat of the motor 
The right- 
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may be laid out frst and 
the tenons cut. Be sure all 
joints are square and each 

ice is of correct. length, 


‘Then square up the les and 
lay off and eut the mortises. 


respective mortises 
marion fortdent 

Locate the fastenings 
hore 14-in, holes abou 


ibe well: to sandpaper all 
pieces. Assemble the two 


tends first, using a good give 
all the joints. Draw up 
th the screws and then 


the fastenings areall set up, 
the holes may be plugged 


with Is-in. wood bungs. 


the hangers for 


fuse base. 
and fit 
the drawer slides. The doors 


the receptacle anil switeh and 
we, also the fuse base 


for the ig 4 
down in one of the drawings Notice 
that the switch controls the:motor ony: 
Use heavy stranded copper wire well 
lated, and older and tape all Joints. 
fe fascs are of tem sniperes, 
jow you are ready to it the top, ant if 
a touch te bat 
ferews and dil the 
‘slig gle so as to draw the 
joints tight wheat he screws aredriven 
i 18 brews 354 i 


End view of completed table. ‘The motor, shaft bearings, and 


After planing and sanding the top smooth, 

fit the hangers for the countershaft bear- 
ings. 

‘You can now locate the lathe and bore 

ingit. Locateandeutholes 

for the belt to pass through, 


Fasten 1 in, thick rubber oa the bottom 
tend of each bench leg, and put. 6 

thick rubber under the motor, all bear- 

ngs and the lathe. Sandpaper smooth 

as desired; then hang the 

put on the drawer 

plates for the receptacle 

bearings, four i 

mal pillow 


‘The speed of the motor is 1730 R.P.M. 


It is fitted with 
‘a grooved 234. 
pales. ‘Two pul- 
ys 5 in, in di- 
ameter and one 
2 in. in diameter. 
rooved foraround 
Erie and bored for 
2 54-in. shaft, were 
bought and 
arrangedasshown. 
‘The countershaft 
speedisS15R.P_M. 
A.cone pulley hav- 
ing the same diam- 
eters as the lathe 


RPM. without 


using the back 


n 


A New Way to Hide 
Wallboard Joints 


HEN fiber wallboard is to be cov- 
cred with wall paper or with th 
easily appiied plastic paints that are now 
s0 popular, the average home worker is 
puzzled as to the best way to make sure 
the joints. will not erack open in th 
course of time and disfigure the wall. 

If panel strips are used to cover the 
joints, the shrinkage and expansion of the 
boards does not matter, bitin eases where 
panel strips are not desirable, the problem 
‘of concealing the joints permanently is a 
difficult one. 

Whats claimed to be an effective 
method of treating joints was recently de- 
veloped in the research department of the 
manufacturer of a thick type of fiber wall- 
board. ‘The boards are nailed up in the 
smal way with 160, galvanioed oodng 
nails having 3 ids, spaced about 3 

re edges and 6 in. along 


s-are pi hn esso. 
y mixture prepared in the propor- 
vol 8 Ibs, bolted whiting, 34 gale 
liquid glue. 34 pt. oil paint of any’ light 
dlr, and 34 pts linseed oi, 

A strip of common galvanized i 


ect, 
ni (Wire cloth) is applied over the 
iesso immediately and the paste is worked 
through and over the mesh with & few 
strokes of a trowel or painter's scraper. 
‘After the gesao has been troweled amoot- 
ly off for 2 oF $ in, on each side, the extra 
thickness is hardly noticeable 
cg Mute corners of the room in, strip 
sereening is bent. to & right angle and 
ary cemented in place. All exposed 
ds are pointed up with the gesso, 
pefore the to be papered, & 
size is applied. 


the 


plaster 
per with 


fore a heavy and rather rough p 
‘a bold figure is b 

When plastic paint i 
wall, the strips 
fon with the paint itself. The paint is 
applied on top and pressed through the 
mesh with a painter’s scraper. After the 
nails have been pointed up, the plastic 
paint may be spread over the entire 
surface. 

How to use plast 
January and April, 1027, 


be used on the 
ig, are fastened 


was told in our 


Turning Wooden Segments 

‘N TURNING a wooden article wh 
composed of two or more segments, 

it is difficult, if not impossible, to turn 


i 
‘That is especially true if an 
of segments are required and the object 
must still retain a perfect circular cross 
section. To overcome this. difficulty 
the pieces are made up with the correct 
center angle and then glued together 
with heavy paper, such as draftsman’s 
detail paper, between each of the seg- 
meats. After the whole is thoroughly 
dry it may be turned and the serments 
separa ining parts with pa 

tween is, indeed, a trick frequently 
by eabinetmakers. 


used 


By Awrnur L, Snr 


UZZLES of the flat moving block 
ype, Which are now so popular, ure 


Alter the solitic 
the probl suggest i 

the solver can devise other 
Keometri 


‘are 11 blocks: 8 are 1 
L-shaped with, 2 
shlong 1 by 2 


HE problem is to. 
Tint Brat 
(Porcnan Serxce) as 
"The blocks are not to be 
Iifted out of twisted around, and the box 
is not to be reversed. 

‘Those who find the puzzle easy 

in this form, will find i 
it backward, from the PS position 

eek cross. 

A simple method of maki 
ing cover for this pz 
in Fig. 1. With a sharp knife or a fine 
saw and an empty cigar box or two, the 
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The Latest in 
Block Puzzles 


For all members of 
the family—A novel, 
fascinating pastime 


June, 1927 


ive it Thiet 
eo tee ot the 


it can be made in the cour: 
or so, The 


strips, making the inside measure of 
box 4 in. square, 0 is glu 
frame (C) of 34-in. str 
with the sides and one ¢ 
Above this, also flush wit 


strips. 
groove for a sliding cover (A) 434 hy 414 
he end of which is glued a strip 
in, Instead of gl 

war box mi 
Darts together, 
‘The hiocks for the pusale must not fit 
tightly: they should he made so ax to 

slide easily into the various positions, 


HE, constr 
elaborate and finished box t 
if he desires and it will be well worth the 
effort. The size of the purale 


e should be a botton 
f the san 
to hold the p 


SC posit 


into two piece 


‘The solution of the PS puzzle will be 
published in the July issue. It is also 
fo be found on our Blueprint No. 65, 
now ready, which illustrates a number 
of other fascinating yet simple block 
puzzles of various types. (See page 101.) 


‘The Bock 


are arranged fret to form « Greek cross (Fig. 2) and are moved by sliding them 
{rom place to plnce to forms a shape mms to the letters PS (Pig. 3) oc the letters SC (Fig) 
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It bites through tile and steel 
and wood—in record time 


The new Millers Falls Electric Drill is fast and clean in its 
work, It bites into every building material—tile, metal, brick, 
ot wood. For automobile and radio work, for repairs around 
the house, the Millers Falls Electric Drill drills holes with ab- 
solute precision and great economy of time and effort. 


Ask to see ii 


at your hardware dealer's. It is strong, 
light—a beautiful tool to handle—and to own. 


Specifications: Portable Electric Drill No. 414 


MOTOR, Universal—operates om D.C, er on ciently ventilated  Pigstail brushes (not wie 
‘A.C, np to 60 eyes * SPEED, No loud ‘ally found in drills of this size), easily 


Det best quality rabbi 
ed = 


e MILLERS FALLS TOOLS 


MILLERS FALLS 
TOOLS 


MILLERS FALLS COMPANY 
NEW YORK, 2 WARREN STREET 


MILLERS FALLS, MASS. 
CHICAGO, 9 SOUTH CLINTON STREET 
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New Fishing Rods for Old 


How to Repair, Rewind and Refinish Split Bamboo 


be said that a 
ishing rod is as goo! as the 
rare you have given il. Even 
cheap machine-made bas 


boo rod, if kept in good repair, willbe 
equal eventually t0 a high priced rod 
that has been neglected. 

he in good, invlifferent 
jon when you go about 
‘Often when it's other 


Of the rod will have scquived a." 
‘or downward bend and they must be 
inde straight. 
arnishing, at the 
te an annual pra 


Re part 
‘of which the rod is 
Then, perhaps in 
midst of a struggle with a 
choice fish, the rod will 


say 
“If « rod is in good con- 
or the yar- 

inl windings 

TL the wind- 


‘Old rods are apt to have 

strips unglued up and 

down from the ferrules 
“After remov- 


the newly glued section with 
wl allow to dry for a week or 
two before scraping. 

Let 


rod that is 
in an iuiferent condition, with, worn 
tches, frayed windings and a set to the 
Rs. Incidentally, there iso need! of 
your tips becoming set. ‘Even though 
ivery rod is supplied with an exten tip, 
many fishern ise one lip continn: 
ally, with the inevitable result that the 
Tnreaks it doven.. Every fisherman 
d have two extra tips for his fly rod 
‘cone on the ror. One tip is used 
lays the second the next day, 
ng tip the thied day. 


NE should never leave the jointed 
rod hanging on nails along te walls 
‘as the tip will hend 
fore, should always 
be taken down at night and carefully 
wiped dry. In the ease of a bamboo bait 
rod, tie a weight (not too heavy) at the 
handle, fasten a cord to the tiptop guide, 
ad hang it to a hook in the ceiling. In 
th wer you curr protect the tip piece 
from taking on any set. Even a bait rod 
should have at least one extra ti 


By Ronen Pace Lixcous 


x take the tip in hand and eas! 
gradually work the bow out of it by 
bending it the other way. Pass it 


then is 
suspended from the ceiling’ with & 
ht tied to the lower end and left, 
for a week or two, 
‘The auides are reinstall diretly 
‘opposite their form 
their be 


wrindings wil be explained in 
detail a little later on, 


is varnished and 
‘up with the rod and 
rard a Hittle at a tine by 

‘Then use the 


ip 
full-length play of the rod, 
line threaded through the guides and 
tied to some stationary 


P. 

rol is to be completely re- 

nd refinished, the old varnish. 
‘A satel 


strip them of 
Never go deeper th 


uide and winding goes. and make a pin 
Prick on the rod itself at the exact center 
of each 

Care should he observed in 
the ferrules and the tiptop 
indees, they must be removed, Heat the 
ferrule over a match flame or, better, heat 
aan iron red-hot and turn the ferrulearound 
am the ron, The flame of a match is 
especially likely to 
close to the sleeve of the tiptop guide, and 
the hot iron method is safer. 
To cement the ferrule on again, heat 

the wood over which 


heated ferrule 
home with a quarter twist. 
‘To return to the varui 
ing operations, go over the 
scraped rod with the finest 
grained sandpaper tobe 
had. (Continwed on page 02 
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mf ap ascent: 


N bake oat ‘Volt A. C. or D. 
No-load speed 1800 K-P.M. Weight, S 
pounds, ‘$36.00 


Goes through 
cold rolled steel 


just as your Hand Drill goes through soft pine 


RY this )-inch Heavy Duty electric drill on those long, 
hard jobs you've always tackled with a hand or breast 
drill, You'll open your eyes with sheer delight to sce it bite 
its way through metal. And wood? Well, oak and hickory 
are a joke to it. 
Expensive? Not at all. You probably never dreamed you 
could own a really fine electric drill for the price of this one. 
No. 1042 costs only....... wei ayiee . $36.00 cs} 


As a BENCH Drill 


| With Ne. 1005 Stand pictured at left, 
No, 1042 can be changed from portable to 

bench drillin a couple of minutes. This stand 

is firm and solid, and affords perfect leverage 
control. 


me Ersen coty 9%: Cote-aem, Tiel sealed bein 
No. 1042 is one of a complete line of tia eps commutator, arate 
electric drillsin eight types from }inch Heavy 4 be rom becoming oinoked 


Duty to fi-inch Standard—made by Goodell- 
Pratt, and sold by hardware dealers, mill 
| supply and automotive supply stores. Write 
us for literature covering interesting details, 
and name of a nearby dealer who can 
supply you. 


ae So oss oi 
Srsight lise from handle to del 
point. You can dri clove upto wall, 
ocr or ceiling, ete. 


‘Adapted as Bench Drill 


cooveu-paart company SoeZeuiths, GREENFIELD, MASS. U.S.A 


GOODELL PRATT 


1500 GOOD TOOLS 


sertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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cA Job Too Big for a Lathe 
Yet Old Bill Had to Turn the Mill Shaft Quickly 
How He Did It May Help Y ou Solve Similar Problems 


By JAMES ELLIS 


tp the hand il sha, 
‘hile the bediy seared journals 


foreman and the shop's ma- 
jward Lamons, looked at him 


Eight fee 


real he Binklers’ road shop, for the shaft was too 
capable shop crew, so he prepared to long 
drive to the plant, which was ten miles Old Bill pondered these facts, and ANY time-saving shop: ideas ars 
out of tow started for an apparently’ aimless contained in the continuation of 
He had pienty of opportunity to muse walk. ‘The mill foreman followed and the Better Shop Methods Department, 
general as he drove, for Old Bill answered categorically the to be found on pages 109 to 118. 


about things 
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“I look for ’em in 
the Starrett Catalog”’ 


‘When I hit on some job that seems 
hard t’ do just right, I find it’s usu- 
ally a case of not having the right 
tools. I gen’ally find the answer in 
my Starrett Catalog.” 


Starrett Catalog No. 23“W"is a No. 439 


mighty good book to have handy. It 
illustrates and describes 2500 and 
more fine tools. Simply by looking 
through it you'll discover a lot of 
valuable suggestions for doing your 
work better, quicker, easier. 


It’s free. Write for your copy, today. 
THE L. S. STARRETT CO. 


No. 
No. 470 ug 


© This seal on « radio, tool or oll burner advertisement sigaises the approval of the INSTITUTE OF STANDARDS. See page &. 
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| How to Replace an Old Electric 
Light Bracket zth a Sconce 


By Grorce A. Wit.ovcuny 


Abtistic may be attached 
electric wall to the box with 
sconces can easily stove bolts or 


be installed in 
we of old-fash- 
een 
which have _ be: 
come defective, 
shabby or other- 
‘wise unsuitable. 


may be screwed 
the’ lath “throug 
openings in the 
‘Additional 

screw holes in the 
box make a rigid 
stallation poss 


; "The “iret Hes Holl Ue be 
The time and the _| t«iewsaring it ‘he wall where 
pats to beinsaled 


and carefully ent 
around it with @ 


money you save of repair or re 


: yee ie 
by stropping | 5 ">yu"tie seal en peer 
your blades mich. hen. Saracen 


th 
within the 
rele, “After the 


will surprise you | basket (is. 3), 


loosen the screw 


A NEW blade stropped on a | holding the can- pilaster has bee 
‘Twinplex is much sharper thanjust | opy, and pull the Femoved,. bring 
a new blade, It will shave you | canopy from the the loom-covered 
much more quickly. wall to expose the Fig. 1. Tela simple matter to sutntitute an wires into the box 


fixture ‘support sttutic toonce fr am aid fashioned beecket = and 


Strop it each time before you use 


itand it wil ast for shave ater | ha "Gut the fcture wires and unserew ‘The stud furnished with 

shave, The saving in blade money | jhe bracket, or, if necessary, first remove threaded to fita fixture stud, oF it may be 

will total dollars before the year the screws holding the crow-foot or used in place of a fixture stud. 

is over. fsture std and cu the xture wiresafter Aer the fixture support has, been 
wider thia— the fixture has been pulled from the wall. provided, remove covering from the ends 

See eT aisai es oka "The next step is to provide a good sup- and clean the wires for making the con- 


Tntwoiuced'to | port for the new sconce. ‘The simplest nections. The joints should be made ax 


id furnished 


this is not necessarily the best. In som 
ld installations where the crow-foot is 
attached to lath, it is a great improve- 

jet box 
ig. 4) such as now is used in good 
astallations. Tt pro ieproot 
closure for the wires and a more rigid 


lise blade inthe strop- 
per now and expect fo 
tse it for some time to 
come, I shave every 
morning and the old 
"ates are as tough 


asany ofem." (Signed) support for the fixture. 

P. J Sheehan, Chicagyllinls Select shallow b 
You ean imagine how much his a 
eiaginbide an ancued to. Avice | laser extend 
tine eee your.” loom 0 the Toom-covered 

prought into the box a u 

Narpecrindwetsongartee, | Bac as strated” The Gsture stud yes. ret ap nema he 
2 NEW ‘bade stropped on a Peles {85 Gexare in to loosen the canopy 


‘We would like to sbow you what rea 


ae suthoraed to all you a 
‘Tainplex on so days tral fit tout 
trees ftarveordiawmg yousre willing 
to forego the comfort and economy you 
Ive copved: give up your Tesnnlex ed 
fetinck yourmoney. Ifyou’ Bo the 
ode you wane, write Uk 


‘TWINPLEX ‘SALES CO. 
1759 Locust Street, Saint Louis 
ew York Montel 


vat dam 
inplex 
troppers Sas emits 


© This seat on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


served with rubber 


of det tape 
Aiections ‘Th 
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) } THE MELODY SHIP 


Wise a 
Eenuth 37" 


MAYFLOWER, 1620 SANTA MARIA, 1492 
‘The Pilgrims’ Vessel ‘The Flagship of Columbus 


Build a Ship Model Loudspeaker 


Beautiful Tone Plenty of Volume No Distortion 


‘completing the Model rupli with each 
you want the wuassembled parts fr itl 
Mayflower” Monde, 


CANADIAN AND FOREIGN ORDERS MUST HE AC: 
COMPAXIED BY MONEY OW 


MINIATURESHIPMODELS ~~ 
3818-20-22-24 Baring Street ey artes, 
Philadelphia, Pa. orate 
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Pipe Smoker Risks 
Life Finding Can 
of Favorite Tobacco 


‘Over » period of vears, we have heart of 
many ways in which pipe-smakers prove 
their devotion to their favorite tobacco, 
‘But the medal certainly goes to Joseph 
P, Fink of Darby. Pa. 
His letter follows 


Dash, Pe 
Ronee 


it 

Aerated ea 

ina’ Vota the canyon 
tek 


(ened) Joa Bak 


Let we send y 

free samples of Ego. 

‘worth ao that ye 

put it to the pipe test 

If you like 

ples, you'll ike Edge- 
wherever and 

wer changes in 


foe it 
quali 


Write your 
name aid address 
to Larus & 
Brother Com - 


ful 
‘and auddress of your tobacco dealer, too, if 
you care to add them. 


Edgeworth is sold 
suit the needs and means of all pure 
Both Edgeworth Plug Slice and Edgeworth 
Teady-Rubbed are packed in small, pocket 
sine packages, in handsome humidors holl- 
ing a pound, and also in several handy in- 
botwoen sizes. | 

To Retail Tobseeo Merchants: If your 
jobber eannot supply you with Exlgeworth, 
Larus & Brother Company: will gladly sex | 
‘you prepaid by pareel post a one- of tw 
dozen carton of any size of Edgeworth P! 
Slice or Edgeworth Iteady-Rubbed for the 
‘same price you would pay the jobber. 


A Circular Saw Attachment 
for Your Tool Grinder 


By Eowaxp Tuarcurr 


FOR ihe home shop not fitted with » 
power driven saw, the hand operated 
circular saw illustrated will be found most 
handy. ‘The whole cost of the one shown 
was 83.86, which included the grinder and 
two circular saws, one for ripping and the 
other for crosseutting. If you have a 


Fig. 1. Hand driven saw for cutting and 
‘sooving ship model parts and small work 


arinder, the only expense will be for the 
saws, ‘The remainder of the materials 
tusuaily ean be found about the shop. 

‘While this little saw table is not for 
handling the heavier sort of work cut with 
& power saw, it is most, useful for the 
smaller pieces of wood such as are used by 

ip model builders, toy makers and those 
rested in the lighter form of consteue~ 
tion (Fig. 4). 

Tis rather difficult to rip narrow strips 


NOTCHED sTick: 
TeNce 


Fig. 3. How to rip narrow strips, cut of 
‘alt backs, and do grooving with = Sow 


of thin wood with any degree of accurae 

y hand, bat with this mac f 
up to 34 in, thi u 
strips; grooves may be made with and 
‘across the grain; and soft wood up to 
thick may'he erosscut, if the saw is we 
sharpened and set. 

By making a special washer (Fig, 3) to 
cause the saw to.wabble, it is possible to 
ut grooves 1¢ in wide, Indeed. if yor 

ther for grooving, yort 
will fn it worth while to make the atlacl- 


ment for this operation alone. Tt will 
allow all sorts of small picture frame mold 
ings and the like to be made. 

“In this instance the tool grinder had a 

wheel, so G-in. saws were ordered, 
with holes to fit the grinder spindle, 

‘The saw table must correspond to the 
size of the grinder. In this ease the base- 
board waseut 34 by 6 by 12 in. and under 
it was screwed a piece 4 by 34 by 13 in., 
for the vise jaws to grip. 

“The table, which may be made of pine, 
Whitewood or maple, is 4g by 81¢ by 1 
tis really in two pieces, divided by 1 
saw, as sown in Fig. & One piece is pro- 

idea with a shallow groove for the tongue 
‘of the crosscut guide, which slides back 


Tong. Several screw 

Preyne beg nga the guide so that 

itmay be oe or ratering or at any” 

you wish, ‘The slot may be lubri sate 
i large lead pencl back and forth 


‘The ripping fence is attached to the 
other side of the table by means of wood 
screws or stove bolts. Slots are provided 
so that it may be set = 


auide is made are 3 i cone is 134 
by in. and the other. 1 by 9 in. 

‘The end of the table is screwed to a 
block 1 by 3 by 834 in., or whatever the 
lth of the table happens to be,_ ‘This 
block is hinged to the base, as in Fig. 

“Mount the grinder with the saw in 
before hinging — (Continued on page 87 


Siete teiasme b 
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Circular Saw Attachment 


(Contin fom pace 86) 


‘wher he wan temporarily depeved of Bower 
In his own very completely equipped shop. 
He found Ie vo useful that be Reeps Dandy 
for small todelmaking aod hilar jobe 


the table and mak 
sauuare or at right 
tind also Unt the alot 
parallel to the blade ao that all work wil 
Fe'true and square. ‘The table may” he 
tited and held atany desied angle by the 
crtool vests asin Pig.1- That allows 
eptivol the saw cut to be varied for 
pearing 
fhe lot for the erosscut guide may he 
tnndecon the saw itself, provided an extra 
rece of wood In tsed temporarily on the 
fed ofthe tables ‘Two euts should he 
ue a the wood removed witha chisel 
aw ahonid be turned up to, fll 
space eto wood ia fed aguinst it ana the 
‘Mine preesutiong shoul be wed with 
otched stick shoul 
Toad narrow strips between the 
fide (Fg. 3). When 
(nthe of wood are to 
ck should be Clanped to 
the work held 


be used 
nd the ri 
uber of a 


the rippi 
ight angle 
guide, as shown in Fi w 
tthe pieces from becoming jam 
hhetween the saw an 

be apt to happen if the block were 1 


The wabble saw (Fig. 3) merely re 
quires a wooden or Babbitt metal washer 
thick enough to be eut diagonally into 
two parts, s0 as to throw the saw out of 
line sufficiently to cut the width of the 
required! groove. 

‘saw table of this kind may be adapted 
easily to a lathe. In that ease the saw is 
held on @ mandrel and the baseboard of 
the saw table is clamped to the lathe bed. 
table grooves or cleats being provided 
hold it in fine. 


How to Hold a Spokeshave 
Blade for Sharpening 


sharp- SPOKESHAVE 
nee Se KNIFE 
spokeshave blade, 


there is some danger 
of grinding one’s 
fingers unless some, 
sort of a holder is 
used. A safe and 
easy Ww 

the blade is with a 
small hand screw. gpozeshave bade held 


HL A. Mose. Shreiy mr erindicg 
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ge teach oa Ratchet 
‘she yom of 


~ A job can’t hide 
from “Yankee” 


No. 1555 


YANKEE"NOISSS 


Cramped_space_makes little 
difference, Lack of room to turn 
the crank doesn’t matter—when 
you use * Ratchet 
Breast Drill No. 1555. For “Yankee” ingenious 
‘design uncovers the work in spite of obstructions. 

‘And nothing need be removed. No lost mo- 
tion. No lost time. Simply set Shifter on 
DOUBLE Ratchet! “Then the slightest move- 
ment of the crank, either back or forth, lets you 
drill continuously, 

‘The four other ratchet adjustments shown 
above, and two speeds, make this Yankee" Drill 
the handiest and fastest ever designed. You can 
change speeds instantly without removing drill from 
work. Just shift lever at base of hub. 

Ratchet Breast Drill No. 1555 (Illustrated), 3-jaw; 

. $85, 2-jaw. Hold 3 in. Drills. Ratchet Hand 
rill No. 1545, 3-Jaw; No. 54s, 2-jaw. Hold 34 in, 

For smaller drilling jobs use “ Yankee’” Ratchet 
Hand Drill No. 1530, with five ratchet adjustments. 


icra Some Other “Yankee” Tools 
‘New “Vankee" Rosch bt Desc Aortic Pa Dita 
“Tool Book Sister fie eee 


Retchet Top Wrenches 
ie 


Se Prcrovsbe be 
Dealers Everywhere Sell “Yankee” ‘Tools. 


“Yankee” on the tool you buy, means the utmost 
SWikils""rosrie; tn quality, efficiency and durability. 


ke Norra Bros, Mrc. Co., Philadelphia, U.S.A. 


“YANKEE” TOOLS 


Make Better mechanics 


Tas intereting ite 
‘i 
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You Can Trust A 


TRIMo 


Monkey Wrench 


“Thousands of men bear with all theie 
tirength on the handles of TRIMO 
Monkey Wrenches, confident that a 
TRIMO will not let go. 

Tes a. regular howrench—stroe 
toreed aad endaring. me 


‘There's more than brute strength to 
recommend TRIMO Monkey 
Wrenches. however, for their jaws 
are skillfully designed to REMAIN 
PARALLEL up to the far distant day 
that old age makes a new and younger 
TRIMO necessary. 


Knife Mande 
Wrench made 
Tn sites 68s 19 
and 13 taches 

Handle 


"2 Inches iw. 
chaste. 


For Sale at 
Hardware Stores 


TRIMO 
SPECIALTIES 
Pipe Wrenches 
Vises, Cutters 
a jrenches 


e 
TRIMONT MFG. CO. 
ROXBURY (BOSTON), MASS. 


America’ Leading Wrench Malers for Nearly 
Forty Years 
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How to Refinish Your Floors 


Dark varnah stain 
renews an td Boot 


OW shall T finish the floors of my 
home? Which is better, shellac 
or varnish? Are brushing Iuc- 

‘quers serviceable for floors? 

“These and similar questions are asked 
endlessly in every paint store. Let us, 
therefore, review the various finishes. Tt 
is taken for granted, of course, 
floor to be finished has already been sand~ 

tilled propery, a8 outlined in 


condition. 

“The shellac sold in paint stores should 
be reduced with three pints of alcohol to 
2 quart of stock shellac, Orange shellac 

ferred by some to white. Itshould be 
mm extra long black China 
Diatle brush about $ oF 4 in, wide. 
be care and skill wre neces 
sary in using shel ply it quickly 
realy Sith a wel Aled en to wk 
tuore than three or four boards at a time, 
far corner ef the room. ‘The 
strokes should he quick, even, and as few 
‘4s possible, in order to avoid laps. 

All work should progress from the raw 
hoards to the finished portions in order 
that the stroke may be lifted up quickly 
at the end of the left-to-right movement. 
In no ease should the new stroke be 
started on the end of the portion last 
finished, or heavy laps will be sure to 
show. By taking care and stud 
results of 

ccessarily will 

fault is that of 


lack wax only should be used or a 


gray cast is apt to appear. To color floor 
‘wax add one part dry pigment colors to 
four or five parts wax by volume. Pow- 
dered raw sienna, burnt umber and rose 
lake are suitable colors and these can be 


Shellac and Wax—Clear 
and Dark Varnishes— 
Brushing Lacquer 


By Raven G. Wa 


NG 


ixed with wax to match any 


inning to p 
tbe done either 
a weighted brush made 
for this work or with an elec 
{ric polishing brush, rented 
from the local hardware 
store. ‘This last i, of course, 

is 


amore than worth the n 
in new work it will pay to apply two 
coats of wax, allowing about an hour be- 
tween coats to be sure the fist has hand 


that a final rub either by 

the weighted brush 
of good body Brussels carpet 
will give an extra brilliant fin 


‘Worn spots near the doors and on stair 
treads should he washed with gasoline, 
dried and rewaxed frequently. All ex- 


Id be 


polished with a weighte 
is the 
‘again we have a ch 


‘varnish, which wi 


‘The next ty 
Her 


color of 
the dark oak v 

browns the w. 

part red and two parts 

dark mahogany’ varnish stain, which is 


brown with the 
sve transparent, 
ly in produe- 
also have a mate- 
rial darkening effect on the whole floor. 
eueral the varnish stain coat should 


equal parts of red a 
red tone dominant. T 
color varnishes aid, 


In 
be followed by a coat of clear varnish. 


LTHOUGH it 


is often claimed that 

varnish will dry hard in forty-eight 
hours, itis necessary that as much more 
me be given between coats as possible, 
‘Three days is not too much and at least 
a week should pass before furniture and 
rugs are placed. 

‘Of late years it has been 
obtain a dull f of Ii 
is gives a finish wi 
effect to a gloss varnish which 

ously rubbed dull with 
and er 

Contrasted with these finishes, we hav 
the remarkable new finish called brushing 
tough, durable 


ssible to 


similar 


few hours rather than day’ or even weeks 
limitations, however, and 

foolproof.” On a newly 
(Continued on page 83) 


sanded floor, 
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How to Refinish Floors 


(Come fom pape 85 


Bieta and barbed oe ei 
ight hours, clear brushing lacquer, of @ 
quality guaranteed by the manufacturer 
for this tse. cat be applied directly: to the 
filler with a black China bristle brush with 
extra long bristles. made especially for lac 
quers. If this type cannot be obtained, 
fitch or ox-hair i 


id hardening are muck, 
For this reason I seriously ob- 
ject to the app ‘more than three 
tof lacy . 
coat should dry overnight wit 
| in'the n 


PTO MANY the odor of brushing ln 
juer will be rather trying but with 

‘odor will be disperse 
ily and soon forgotten. One eaut a: 


shout 
Tea 

stove with afr. T have held « lighted 
imatch 1 in from a panel lacquered five 
minutes previously without - havi 


fash, but the solvent and air do forms an 


explosive mixture. and because of this 
reasonable care should be exercised. 

My experien 
cleaned wi 


T found ‘upon 
enough paraf- 


teohni 
| fin wax remai 


| Ww up the aet 

| it is no better than var 
‘a anatterof faet. varnish applied toa dried 
floor previously eleaned with remover will, 
dey to a satisfactory finish on time. 


HERE the painted floor effect is 
desired. especially in kitchens, 
thevelncquerenainels—ot pigmented lac- 
quers, more correc off 
Benuine relief to the housewife ‘whowe 
| family cares prevent the use of varni 
‘or floor enamels beeattse of the “tying t 
floor is well mopped 
‘soda and water at seven in 


tught and satel 
Brushes used 
oughly cleaned 
will become roe 
Wax should 

| floors, since 
will remove 


lacquer thinner ue they 
hard 

tbe used on lacquered 
wethod I have yet tried 


s0 thoroughly as to allow | 


Boor to be relacquered without slow 
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We Studied Years 


To correct the mistakes of old-type shaving prep- 
arations for you — now please accept a 10-day 
tube of Palmolive Shaving Cream to try 


Gesruesten: 

Palmolive Shaving Cream is a 
truly unique creation, 

We made it up to mect the su 
wreme desires of 1000 men whose 
‘deals of a shaving cream weasked. 

130 formulas were developed 
and discarded before we found the 
Fight one. All our 60 years of 
soap study, we put into this 
preparation 

Then we told men, “Don't Buy, 
Yet—accept a to-day tube to try 
and find out first if you like it.” 
The result was a business sensa- 
tion. Palmolive Shaving Cream 
rose, almost instantly, toa leading. 
position in its highly competitive 
field 

Millions of men have flocked to 
ic. We think you will find ic 


superlative in a shaving cream, 
Hence, seek the opportunity of 
sending you a 10-day cube to try. 


These 5 advantages 


2 Softens the beard in one min- 
ute 

3. Maintains its creamy fullness 
for 10 minutes on the face. 

4 Strong bubbles hod the hairs 
erect for cutting. 

5. Fine after-effects due to palm 
and olive oil content. 


Just send coupon 
Your present method may suit 
you well. Bur still chere may be a 
better one. This test may mean 
much to you in comfort. Send the 
coupon before you forget. 


“THE PALNOUVE-PEET COMPANY, CHICAGO, IL, 


_10 SHAVES FREE) 


and a can of Palmolive After | 
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| Neat Bookcase Joints 


| How to fasten furniture cases together 
without using nails or scr 
Dovetail-dado construction 


By Eaanuen E. Exicsox, Noted Manual Training uthority 


Tacilitate \ starting, 
the saw, if desired 


Make the was cut for Ct out the rove wth aca that 
Hitgcon bane oe ‘row enh nt ate dae 


| {Ren vees 
| ie 
= 


How can you judge a padlock? 


Byte me YALE on he : 
soit eek pression WS I 
Prot on ae 5] 

‘The Yale & Towne Mfg. Co. lO ET - 

ecsit Somruta Sar ahi eto or a (One should beable toi te tai 

trae pyc Caen tas te pt ate 

fultet wept tietrpcige Some press the Han 'lone Ghee 

} Sane cee piatd . Dy tate keke aesty 

: Re he ee ee ery 

i Sul Wortady tation sasie caaeah kes tioeor 
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Rubber Band Tractor 
Is Amusing Toy 
By F. Ciarxe Huones 


HIS month's “comic 
band tractor, which 
dren because it will run. 

The materials needed are a cardboard 
box 244 in. or less in diameter, a large 
‘wire, two disks of 


is a rubber 
il please the 


very bn 
up the 
cardboard box a few 
powerful rubber ban 
run 15 oF 20 ft. iw 


Builds Wavelike Stand 
for Galleon Model 


A noel aed dee 
or n ship model 


AFTER building 2. Spanish glleon 
| AX from plans published in Porvtan 
Sciexee Moxtmex, Floyd E. Freeman 
of Philadelphia designed the stand illus- 
trated, which differs considerably from 
those ordinarily used for decorative mod- 
Js. thas the advantage that it does not 
nterrupt the flowing. graceful lines of 
the hull. ‘The model itself is the ship 
shown on our Blueprints Nos. 46 and 47 | 
(Gee page 101), 


© This eet 


The New 
No. 11 


a 
Brown & Sharpe 
Micrometer 
with several 
exclusive features 


[Bs 


Black Frame Micrometer 
Caliper No. 11 + $6.25 
With Ratchet Stop $6.75 


A feature of this microm- 
eter is its adjustment for 
wear. It is so constructed 
that ‘adjustments do not 
change the convenient 
reading position of the 
graduations on the hub. 


The No. 11 has an exception. 
ally wide range of usefulness. 
It gets at places other microm- 
eters cannot reach — its new 
frame design gives it greater 
measuring capacity. 


The frame is of Lsection for 
lightness with strength and 
rigidity. It has the popular 
black japanned finish. 


Ask your dealer about Micrometer 
Catioeg No, or send for cule. 
toad for CaraiogNon30. 
Dept. P. 8. 
BROWN & SHARPE MFG. CO. 
Providence, RL, U.S. A. 


‘Narrow frame makes i pombe to 
SERRA Re ell sie ot 


BEES CG peso 
° TOOLS 


“World’s Standard of Accuracy” 
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6 ‘pil 

stick to 

my Cheney, 
thanks!” 


“You needn't try to palm off 
any other make of hammer on 
me. It's a Cheney Hammer 
for mine—first, last and al- 
way! 


“Nobody can tell _me they 
make a better hammer than 
the Cheney—and if they do, 
I'm not interested. A Cheney 
Hammer suits me from the 
butt end of its slick hickory 
handle to the tip ends of its 
specially tempered claws. I've 
had a Cheney sticking by me 
‘on every job for years and be- 
lieve me, hammers take some 
punishment in my work. 


“So, Tl 


I stick to my 
Cheney, thanks, I like its 
wonderful ‘hang’ that’s so 
easy on the wrist. Lots of 
hammers tire you to death to 
swing ’em all day—but a 
Cheney Hammer, never!” 
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No, 60, if you can. Then ruby the 
joints with tissue paper and clean with a 
few drops of gasoline on alk clth. 
‘ou can ‘Your new winding sil 
with the original sl threads taken from 


fe sect 
Ne en wc ene 
iread in spools fo match these sample 

Some amateurs choose loud and flas 


iy rods are sill fi 
and beeper ese 

I einen to pac ise 
venient opportunity with snake guides 
‘All rod. windings 
terminate with what 


with the 


the diagrams on 
page #3 are shown 
two methods of c- 
complishing t 
The needle m 
is by far the better 
wind 


per so as 
the threads. 
‘When you arrive 


at the pint 
the first guide is to 
he installed, tie 
sown cack shouker 
temporarily. with a 
couple turns of silk 
thread; knot and clip off the ends. ‘Then 
| wind over one of the shoulders until it is 
locked tight; remove the temporary 
thread and finish the winding. Fasten 
the other shoulder ‘similarly (sce the 
diagram on page 93). 


WHEN all the windings have bee 
made, pass them swiftly over a 
flame just close enough to burn off the 
silk fuze. 

If you should apply varnish directly to 
the silk bands, their colors would change, 
so apply a coat of 
shellac to the w ll 
t's camel's-hair brush. The shellac 
be purcha.ed at sporting gone stores; 
if ordinary white shellac obtained from a 
paint store is to be used, be sure to thin 
1 liberally. wit 
hands, not up and down. Wipe off the 
shellac immediately: just enough is 
needed to wet the silk threads through. 
‘Allow the windings to dry from four to 
ien hours. 

‘The question as to whether the initial 
coat over the bamboo should be shellac or 
varnish depends upon the condition of the 


| New Fishing Rods for Old 


(Continued from page 80) 


‘When rod sections are varnished, they are 
Inung up by means of plugs and sereweyen 


is new or comparatively new 
‘a from good to fair in conlition doce 
ia frst coat of shellac, Ifthe rol 
to dolce and hong the jis ep 
wise to shellac it and hang the joints 
to dry for not less than a week 


‘Many 
varicties of spar varnishes and coad 
varnishes are used. A clear brushing 
lacquer of high quality, if guaranteed by 
the manu ‘outdoors and 


‘The varnish used mutt not Le too th 


and heavy con 
tion mot ‘with espe 
ily when the 


ther is cold. 
Many prefer to wp: 
ply four ‘or five 
oats of thin, easy 


flowing varnish to 
two or three couts of 


practi 
place th 


in to 
ceptacle holding it 


in warm water, 


ferrules of the 
‘and middle 
cetions, turn & 
small serew eye into 
each, and hangup. 
‘as shown on page 80. 
Use a brush 34 oF 
1 in, wide, preferably flat, and with 
brristies not too soft. The entire secret, of 
arising aro is fo use as ile varnish 
45 possible and to apply that by bru 
{Wels Never flow the varaisl on th 
fs if finishing a table top or floor. ‘Take 
fone tip of joint, at a time. When you 
come to a winding, brush around the 
threads, rather than across Work 
in Tight. As you reac 
‘varnish under them, worki 
tip of a camel'chaie bru 
beginning of the shoulders, 


which is a 
nerable place for the ‘entrance of 


Hang the sections in a warm, dustless 
room and let the first coat dry for a week 
or ten days. ‘The drying process ¢ 
Ihastened. without harm by hanging the 
seins in the wind out of dors 8 
shady 

Fie tee i ie contol varus aay 
be applied, depending upon the consis- 
tency of the varnish. 

‘When the last coat is hard, rub the rod 
lightly with fine powdered pumice stone 
and water. Wash now and then with cold 
water to sce that (Continged on page 24) 
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| New Rods for Old 


(Continue fom pape 92) 


“oie 
se TD Peveiey 
‘Two ways to end a winding invisibly 
sand method f'nttaching « snake gulde 


As soon a the surface is smooth, dry the 
whole with dry 


sections and go over 
rattenstone, which wil 


we fact. that few amateurs give 
"rots this final oes 

accounts for the fact that 
rough rather than bea 
ing completes the refi 


Clamps for Wood-Turning 
Lathe Save Stooping 


reach underneath the lathe. 

meuts may be inade more conveniently 

if he clamping device is rearranged s0 
t the handle is above the lathe bed. 


arm Jowas J. Brana. 


{you are not rubbing through the varnish. | 
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re suey ease seex fF 


Send to-day 


for this Chart 


Ya you use power hacksaw blades 
or hand blades you will ind the “Star Handy 
Guide for Hacksaw Users” invaluable, 


Different blades are required for different types 
of work. Be sure you are using the right type of 
blade for the work you are doing, Get this chart 
and hang it up where you can always consult it 
when buying hacksaw blades. 


For 44 years we have concentrated on the eff- 
cient and economical production of hacksaw blades 
con a quality and volume basis. This concentration 
has resulted in the production of hacksaw blades 
thateliminate the great waste of production... blades 
that will do the toughest work. 


A ac stamp ona letterasking for the “Star Handy 
Guide for Hacksaw Users” may save you $200... 
‘or $2,000. May we send you the char? Ie will be 
mailed the day your request is received. 


teach a chart 9 


Lt us mail you ou 
te foehtndy reference. 


FREE: iS ntea 
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A new floor 
Overnight 


T matters not how badly ie is 
scratched, searred, stained 
worn that unsightly old fhhor 
he hidden forever with a coat 
ReYANIZE Floor Enamel, Behold. 
overnight, new, permanently 


Bright kan oii, or 
rool agains water: weather, weat 
Preven acid! Won't erack. erumbie 


‘ecment, eonerete, wood, oF old pait= 
tem-worn linoleum. Nine solid col. 
‘ors enable you not only to paint old 
floors but to decorate them as well 
in'varying patterns 


The SHIPSHAPE HOME 


RS. ANDREWS, who lives across 
the stret from us, was on the 
phone. 

‘ve got a fine idea’ 

with her usual enthusiasm, 


sets, dresers, end tables, telephone 
stands, Lilt tables, door stops, magazine 


thought I'd have 


Satunlay afternoon 
instead of the regular 
‘Thurwlay, and pet 


playing bridge. "Thea 
those who wanted to 
could stay for a while 
and ask you ques 


Four o'clock Satur- 


me the 
much interested 
group of amateur : 
Painters, all eager to receive information. 

“Suppose we start there,” I suggested, 
nodding to one of the women at the ex: 
treme end of the room, “and go around 
the room to the right, each asking a 
tion, Now for the first one.” 

“'E Incquered our kitchen table and 
chairs in jazzy breakfast, room color 
iny first questioner said, “and You 
saw a better looking breakfast set, 
‘spoton the table about the size of a 
has refused to dry.” 


‘not. thoroughly: 
“A kitchen 


the top aeioy ite spook hikes 


powder—aliout half a cupful to 


hot ‘The surface then 


a pail of hot water. 


Pointers on Brushing Lacquers 


How to Prepare the Surfaces—The Undercoats— 
Straightening Out Rough Spots and Laps 


By Bertox Exot 


‘hould ave been rinsed with clear water 
with alittle vinegar in the proportions 

ar to a pail'of water, Of 

his would have made it necessary 

vernight for the table to dry 


‘Gasolineis often used for that pum 
Tt should be high lest gasoline, serul 


bbed 
‘on generot ‘here 


is some objection to | 


gasoline for this pur- 
| ose because it has 
dency to apa 

the grease in thin 
film over a larger 
surface get of re- 
moving it. In pre- 
paring’ a surface for 
er, oe mist be 
‘especially cautious 
ul, therefore, the 


‘same time, gnso- 
iscommoniy used 
in most eases, 0 
bt itisquite satis. 


9 Tetum to our 
Kitchen table, ce 
we cannot get the 
irease off at this late 
Stage, I suggest that 
‘vou try coating over 
the spot with white 
shellac. Twill un 
dloubtedly seal in the greasy or oily de- 
ita. When thoroughly dry, sandpaper 
Fahtly, feathering’ the edges so they will 
teperipneatiy rym the ol urface Give 
the entire top of the table another coat of 
lacquer, being especially careful to-go 
Tightly over the shelacked spot 0 as not 
tocul through into the grease again. Now, 
Tet us have the next question.” 
“lacquered  dreser that had been 
previously finished and the lacquer seemed 
foract as'a paint and varnish remover. 


have caused this, You see, the sol 
vents used) in quick drying lacquers 
are very powerful. Under certain condi- 
tions they will soften a paint or varnish 
‘coating and lft it from the surface. If 
the lacquer is brushed too much, it will 
pall up the softened undercoatings. It 
Should be flowed (Continved on page 25 


There are several things that may | 
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Pointers on Lacquer 


4 and freely with generous 
Druifuls. I take it, however, that. this 
‘was not ihe fault in your case. What 
probably caused the trouble were breaks 
In the surface, which permitted the lac- 
iuer solvents to get under the old paint 
lm. If thé old finish is chipped off, or 
if itis checked or alligatored, sometimes 
t will dothis. Of course, the surest way of 
producing satisfactory” results, where a 
Fgh class job is desired in efnising, isto 
remove the old coatings and build up a 
new finish from the bare wood. ‘The most 
eral practice in amateur painting, 
owever,is to coat over the previous fin 
ish, Where there are breaks and abra. 
sions in the surface and there is any doubt 
about its being suitable for refinishing 
‘with Inequer, the application of a coat 
of shellac, to seal over the surface and fill 
the abrasions, will, in ninety-nine cases 
out of @ hundred, prevent the lacquer 
getting under the surface and will gen- 
erally, permit a creditable job. And if it 
doesn't it hasn’t taken very long toy 
‘and you can then take off the old fin 
Femedy the trouble you have gotten 
into, sandpaper the surface thoroughly 
to smooth down the roughness eaused by 
the lifting up of the old coating. ‘Then 
sly a coat of sella, of, preferably, 
two coats, sandpapering each coat very 
lightly, and apply another coat of lac 
quer. ‘This wil fix it up, Tam. sure, 
Now I'm ready for the next question.” 


“USED brushing lacquer on our floor, 
and within a few days it began to, 
come off, It was a hardwood floor, and 
T used clear lncqu 

There was most likely, some foreign 
substance on the floor which prevented 
ha acer rs hlding tights 

arease, dirt or moisture. res 
tence of any’ of those wil have a tendency 
to prevent lacquer from drying thor- 
oughly, Floor oil, wax, furniture polish, 
ana dustless mop preparations generally 


fare of a greasy safest 
wray in refinishing a floor with Inequer is 
to wash the surface in one of the ways I 
mentioned before. Tt is much more neces 
sary that the surface be free from grease, 
dirt and moisture (especially grease) 
‘when lacquer is to be used than with the 
old type of paint and varnish materials. 

to remember this. Now for the 


the other day 
nder the brush. 


t's plain to see that you are just 
starting to use brushing lacquer. Some 
people do have a little trouble of this 
a before they become 
but they soon get the 
10s really easy when 
you get the idlea. Lacquer must be ap- 
plied with @ full brush and flowed on 
freely, holding the brush at an angle and 
not straight and stiff. Don’t scrape most 
of the lacquer off on the edge of the con- 
tainer and don’t try to brush it out. If | 
do, you are bound to have trouble. | 
Hy ate ioc tating ia on the | 
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Harnessing The Air 
Without Sails 


Propelled only by curious spin: 
the rotor ship “Baden-Baden” 
visited America. 

Perhaps in the future we shall have fleets 
of these vessels plying up and down our 
coasts, “harnessing the air without sails.” 
The rotor ship is still an experiment—but. an 
experiment at furthi chanical 
ec and lee ceramer ie 
There will be NICHOLSON Files to meet future 
filing needs—just as there are NICHOLSON 

les for e lay—throughour: 
fry and in the home. —— 
These files will continue to be sharp cutting, dur- 
able tools—carefully made and rigidly tested—by 
men whose life work is the production of high- 
est grade files. 
If you would like to read an interesting 


booklet, send for “Files and What They 
Will Do For You.” It’s free—on request, 


NICHOLSON FILE Co. 


' ae | 


—A File for Every Purpose 


ig towers, 
recently 


DS. See page 8 


with this 
Guaranteed Lacquer 


eae dries hard in 30 neal 


Just brush it on! 


Everywhere, people are ama 
the speed and ease with which Rogers B: 
Lacquer works, It is almo: 

No tedious preparation is n 
on right over the old finish. Thi 
Then it does not requi 

out" —because it covers re 
You merely flow it on wit 
saves time." Rogers” forms 
ful film that sticks tightly toany new or old sur 


‘Then, it 

Dries while you wait! 
Dries in 30 minutes or les. Drie 
marks. “Dries before dust can 
before damage comes to it. Dr 
Dries toa smooth, hard, colorf 
and WEARS, Does not "prise" 
‘Think what this will mean at houseclean 
want things done well but gu 
‘There are ecores of uses for Rogers Brushing Lacqu 
home right now, A few are sugested on the 
Every store, office, factory 
dreds of practical ways. Ms 
‘Try one can and see for you: 
Dealers everywhere carry “Rogers.” Comes in cans, mixed 
and ready for use. Your choice of 18 wonderful colers also 
black, white and clear, For best results insist upon the genu- 
ine in the “Oriental” can. Read our publicly advertised 
“Money-back” Guaranty to the right. 
DETROIT WHITE LEAD WORKS, Detroit, Michigan 

Malers of Highest Grade Pais, Varnishes, Colors, Laces 


LACQUER, 


ORs VPI 


“Tux Suenwe Waatans Conerane 
cavmax, om 


UO WVIRtT 


LACQUER (IT ORY~30 maunores 


— 
BRUSHING 


= oe ACQUER 4 


ORVLES WHILE VOU WAIT 


TACATION trips, the very ones you have 

promised to take “some day”—glori- 
ous week-end tours over back-country 
routes — you can afford them all with a 
Harley-Davidson! 
Happy, carefree miles over winding rural 
ee with the fresh country breeze in 
your face—that’s motorcycling, the sport 
of a thousand joys! 
It all costs only one cent per mile with a 
Harley-Davidson Single. This new-type 
motorcycle travels 80 miles per gallon, 
and is safe and dependable. Any 2x8 
foot space will park or house it. 
Easy to buy, too. Ask your Harley-Davidson 
Dealer about his Pay-As-You-Ride Plan. Price, 
complete with 3-speed transmission and full 
electric equipment, f.0.b. factory, . . $235 

Mail Coupon for Literature. 


HARLEY-DAVIDSON MOTOR COMPANY 
Department PS Milwaukee, Wisconsin 


CThe 
HARLEY-DAVIDSON 
Dotorcpele ] Single 


June, 1927 


Pointers on Lacquer 
(Conan ro pe 
chacharu ard egg. Hf yoo 
we trouble, it may be the brush, A sft 
Urltle brush; suck tn fitch or Dear hate, 


should be used, 


done quite a lot of lacqueri 
rule I don’t have a bit of trot 
other day T was doing a ch 
interrupted when I was working on the 
top panel. Before I knew it, the material 
had set up a little, and I roughened it up 

to quite @ ‘mess,” T couldn't get it 


smoothed out. ‘There must be some way 
of fixing it.” 
'So there is,” T assured her, “although 


run into ip 
Torush in mop it 
ickly over the spoiled place. Brush 


st enough to atrai 

then leave it alone. The thi 

melt the lnequer, as it were, s0 that it will 

usually flow out again and level itself 
thout showing brush marks.” 


‘And here the disc ied. for no 
‘one could think of 

If you have ques lons about brushie 
lacquer’ ‘not Touched upon by Mr. 


Elliot, ‘he will be glad to answer them 
Please inclose a self-addressed 


smped envelope. 


“Dustless’’ Door Mat 


; woh. oe i ap 
footprints of concrete dust upon wase 
polished Moor Wiping tive fect hast 


1 treated with tittle ot, a eellar door mat 
will take ‘op concrete dunt mare readily 


| mat is impregnated with a teaspoon of 
light machine oil in a pint of gasoline, the 
ry act of walking over it will be suffi- 
to dust clean the soles of one’s shoes. 
‘This mall amount of oil ina mat will wot 
cause oily marks to be left upon rugs or 
carpets.—R. Watts. ili 


Berons applying white enamel, fill nail 
holes in the woodwork of plaster with 
nade by thickening fat wall paint 
inel undercoater with cornstarch ot 
ing. ‘This will not discolor theenamel | 
itty, made with linseed 
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For that clean-cut 


look of 


SUCCESS 


try this invigorating massage after shaving 


UCCESSFUL men look the part. 

They are clean shaven, clean 
cut, and well groomed. They 
have that glowing look of health 
and vitality 


A muddy, half clean, blackhead- 
dotted skin can never be a partner 
of the successful man. Yet you can 
have the clean look of success. It 
takes no extra time. It can be ac- 
quired casily and pleasantly in 
your own home. 


After you shave, use Pompeian 
Massage Cream. You usually use 
something aftershaving—hottow- 
el, lotion or cream—to remove the 


tea fe ee 
thevoughly Reb de Powe 
tam Massage Crear io 
Shai meee 
es stn oa 


Mutha 


Pomp 
MASSAGE 


dirt and clinging soap particles 
that become imbedded in the skin. 
Water, lotions, soaps—all reach 
the surface only. They do not re= 
moveimbedded dirt and secretions. 
Pompeian Massage Cream docs, 


Use this pleasant, gentle cream 
after shaving. Sec how your skin 
takes on the glow of life and ac~ 
tion. See how imbedded dirt, 
even blackheads, rolls out under 
the mild but efficient urge of this 
quickly applied massage. You 
will like its restful, zestful "feel." 
Above all, you will like it for the 
feeling it gives you that—by gosh! 
you really are clean. 


could notre 
igs ou can 
fet'com: 


is ike pen below. 


EIAN 


CREAM 


Increases Your Face Value 


FREE -- TO MEN ONLY. 


The Fompeian Company, Dept, 31A 
Elsschnd! Oba Piese wend 


ceed see fet, Steep 

{he tample abe of Fosepetn i 

eam Sih encpah cme ake ig 

Need ecae, ye me several Gy ‘ 
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WorthWhile | Yo Can Build a Viking Ship 
TOOLS Our Blueprints Will Assure Your Success in 


The kind of tools used 
often determines the qual- 
ity of the work. To be 
sure of the best results, 


Aruirace McCann 


Making a Highly Picturesque Model 


By Carr. E. 


get the right tool for the 
purpose. There's a large 
variety of PEXTO Too!s 
made in all practical 
styles and sizes. You |) | 
can't go wrong if you 
insist on these century- 
famous tools. | 


Write us for Booklet. 


THE PECK, STOW & 
WILCOX COMPANY 
Southington, Conn, U.S.A. 


\ Box Joint Pliers 


Forged Steel 


LAP TRY 


Blueprints Nos. 6 
andd2 (sce page10}). 
"The mast step 
(page 99) "may he 
The 
tase block is notch 
ed underneath to 
take’ three frames. 
‘The mast steps in a 
square hole yin. 
deep, located 14 
fromthe forward 
end. Use a piece of 
Straight “grained 
pine or a 3. 
towel ‘stick 12 
tong for the 


t. 
faper it to about 
cone third less at the 
| upper end 


had thirty oars a 
the Great's ships had side chocks or parts 


long ser 
fone erect a post 


fare and ent no 
ixteen a siuare to revel 


‘@ crew of from fair along th 
To fasten a post 

Aight p 

them 


ps 


‘Stern of the famous Oncberg ship, which was 
ug up sna remarkabie sent of perservation 


as shown on page 80, 3 
h 


Captain McCune at work on the latest Porucan Screwce Mowry ship model. 
Pil ice dewwings of the ship are contained in Siveprints 61 and 1 (ee page 101) 


them abont 44 
wealye that holds the 


type had mast upright. Glue and pin the step block 
of the keelsort, 
ad beam or other 


lace, the earn 
board (page 910). 
‘Then we may as well 
make the hocks 
for the steering oar. 
Both are of semi 
hardwood | 
upper is i by 34 in. 
Iie gived and 
nailed outside to 
the gunwale on the 
starboard side with 
its center about 34 


(Continued on page 99) 
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A Viking Ship Model 


(Cente from page 98 


5 this word lar 
ced to port, to save | 
is from the Portu- 

open side, which was 


feo ftom the pa 
er to center) below the upper 
‘and through the 
hole Six 
ole iat a 
hori 


in the center 
2 eve sockets: cut the 

| of the ears and the eve sockets: 
ecth back a bit from the edge of the lips, 
hoa pens ed line to mark the 


‘glued in rubies from a | 
(Continued on page 100) 


DEALERS! 
A few territories sill open for 
gency of Indian Motocyclex 
Wonderfulopportonityioram: 
Bitious, enerpediemen. Write 
tealay for particulars Address: 
Depe: He, Springéeld, Mase 


Mast step with one slde plank moved 
(ut of place to show the contraction 


© This seal on a radio, 
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ow for the fun! Now for the thrills! 
Now for the big ‘kick’ of outdoor 
sport at its best! Here it is—the new 


Scout 45 — inviting you out to a real 
world of adventure! 


The Scout 45 has a super-powerful mo- 
tor, snappy acceleration, large oversize 
brake, classy sport handle bars. Holds 
boundless powerforthe veteran rider,casy 
handling features for the novice. Takes 
you anywhere—any time—and_ brings 
you back safely. Ride the 45a mile—and 
seewhat a champion sport soloit really is, 


Easy to Own 


Call on your nearest Indian dealer and 
find how easily you can own a Scout 45 
under our generous pay-as-you-ride plan, 
Or mail coupon below for the complete 
interesting story of this popular model. 


and Sport Solo 


Make big money 


from repair work ff 
S10 


Practically every 
houschold spends at 
least $10.00 to $50.00, 
each year and many 


SS Sm 
that much on simple 


repairs that can be made quickly, 
easily and well with 


Smooth-On No. 1 


By keeping a can of Smooth-On 
handy, you can save this money in 
your own home—and by doing similar 
Tepair work for others, you can make 
mone} 

No skill is required to make re- 
pairs, and the amount of Smooth-On 
used ‘on any one job seldom costs 
more than a few cents 

Typical repairs 
that’ can be made 
perfectly with 
Sinooth-On:— 
Stopping leaks in 
steam, water, gas, 
oil or stove pipes, 
mending crac 
breaks or leaks in 
furnaces and 
boilers, radiators, 
tanks, sinks, pots 
and pails, making 
loose. handles 
tight on umbrellas, knives, hammers, 
brushes, drawers, ete., tightening loose 

's, hooks, locks, door knobs, ete. 
fhe, “Auiomohie:—Making rated 
Noppics leak in radiator, owe connections 
tank and zai an shat nes, ak: 
an toutes Boeat tightening loose beet 
Tight ports, keeping 

vrease cups, ha cay 
Sd mats from loosen 

‘and falling off, ct 

Wo. Ree pees 
use the Smooth-On 
pair Book. Free if y 
Feta the coupon. 


Get Smooth-On No. 1 in 
Tb, or Selb tins 


fir if necessary direct 
from ws. 


Write f 
FREE BOOK 


‘Smooth-On Mfg.Co. 


eg 8 Comm 


lean et the eve Stnonth-On Repair Boa 
Name 
Adve. 


Return this coupon for a 
FREE copy of Booklet 
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Poy “Sub? I Dives and Rises | 


By Hr Sistey_ 


balanced, will perfo 


‘When released on the surface with pla = 
set for submergis 
ad 


it starts under with a 
ubbles 


4 
tomer marks its cour. Te will turnin 
limited space and will come up gradually 
after the speed slows down. 

Any easily worked wood may be used. 
‘The ballast can be melted from serap lead. 
Have the mold large enough so that the 


water line is just over the pro 
fling ke ‘Mako the sae 
iron propeller as lat 

rudder. supports 
permit. 

‘The rudder and 
elevating planes 
will swell on their 
axes and be tight 
enough to maintain 
any position in 
which they are set. 

Paint the boat 
slate gray and apply 

of spar 


‘To complete the Gengon's head, two fret 
steed nd carved pieces have to be ede 


hrooch. This is very effective, but red 
beads or pinheadls painted red will serve. 

‘The dragon's or serpent’s head was 
made as fearsome as possible to fright 
the enemy and had eyes so that the ship 
could see to keep out of danger, as with 
Chinese boats to this day. 

‘The tail is the natural complement to 
the head. Two small sidepicces are cnt 
to the shape given on the blueprints and 
br with « fowing tel ele. 

‘All four ‘are glued to the center 
piece and ‘dead until firm. 

‘The hull is now ready for coloring. I 


{30 in tome, 24% im wide and? im Seep 


You Can Build a Viking Ship 


(Cantina from pare 90) 


ay nabmerges tke a real subenarine 


give the appearance 
of rivets. 

Tt goes without 
saying that the little 
submersible can b 
made in various 
sizes, Lightness is 
not a requisite; 
fact, a heavy wood 
id he preferable 
If a larger boat is 
twat the motor ca 
‘made with hewv 
Foe vanes 
fas are sold for mod 
airplanes. 


gave all of what we have so far made, 
with the exreption of the long porte, 
coat of rather dark oak stain—a little 
darker outside than inside. T then took 
some black stain and painted all the out. 
side of the centerpiece, including the head 
le of the gu 
st step. When the stai 
T rubbed the hi 


{ale of the stain from the edges 
ks, thus emphasizing them, 


The tongue is bright reds 
‘ears and along the java dul 
teeth are gilded, as are the edges of the 
ars, mane and eyebrows. At the tail 
the carved plumes are gilt. ‘The scroll- 
‘work along the stem. stern and keel, to be 
described later, will also be silt,” Thi 
gold work should be reasonably bright, 
but not too glaring. 

‘ext month we shall make the rest of 
the small parts, the salsand the base, and 

th the decorating. 


‘To waxe a light gray-green 
jx one part pure boiled linseed oil, one 
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Blueprints for Your 
Home Workshop 


'Y ONE of the 
blueprints 
listed below ean be 
obtained for 25 
cents. The blue- 
prints are complete 
in themselves, bi 
ity wish te core 
responding bac 
issue of the mags 
h the 


project was described 
iad for 23 cents addli- 
“i are available, 
‘The Editor will be glad to answer any 
specific questions relative to tools, ma- 
terial, oF equipment. 


Pororn Sciexce Moxrunr 
250 Fourth Avenue, New York 
Guyruwes: 
Send me the blueprint, or blueprints, 
Thave underlined below, for which I in 
lose. ceeeeseees dollars 4 


PERERA ERY: 


PEPFE 


$E Alpane Mosel cry 
B Ser eat ge Wa 


(Please pint nae nd adremvery cicariy) 


AN ADVERTISEMENT OF 
THE AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY 


Tuere are twenty-five Bell Companies, 
but there is but one Bell System—and but 
one Bell aim and ideal: 

A telephone service for this nation so 
far as humanly possible free from imper- 
fections, errors and delays, and enabling 
anyone anywhere at any time to pick up 
a telephone and talk to anyone else any- 
where else in this country, clearly, quickly 
and at a reasonable cost. 


Waxter S. Girrorn 
President 


ROSMAN PNEUMATIC .22 RIFLE 


Silent Powerful Economical 


‘You can hit the bull's eye at will or get your small 
‘game easily with a Crosman Pheumatic 22 by fellowing instructions in 
booklet sot free on request. Silent, powderless, smokeless, accurate. Men and 
‘boys, expens and amateurs use this wonder rifle the year ‘round for target and small 
(ame shooting. Haves shoosing gallery in your own home. Kill ata, stray cats, crows, 
Tope || sramoen, woodchucks, rabbits emakes prairie dogs, squirrels ete. Saving on ammur 
af | Boone comcnn ees Amanat 
SS, | SSP SEE Santry mn ciceranc seibitow to become neneb ideict Teednce 


‘Crosman Arms Co., Inc.,412St. Paul Street, Rochester, N.Y. 
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| HowtoRepairAmber 
| Rim Eye Glasses 


| 
| [MUTATION amber used in, so-called 
amber rim glasses isa form of celluloid, 


sieltione the Fish are Striking 


Hooked! You bt b's booked! Any out ex epenta, Four ew 1927 
Gama line scrapper. He's given Johnson Motors ofler speeds of 8, 13,22 


¢ job is to cement a 


he. Nowe pase 


wien Molnses ounaeh as ubhs band 

your blood agen —as you play him Ag ary Johmen desler tft you ty « riper 
toward the net, Man! there'saveal theill. 1 ight Single or Light Twin. Ideal for 
Faget algae Lat cia A ale 
ible ipuae wis h ~ Sauber sadeatoe 
imo? JO NSON fxcov= 
imate Outboard yg, Motors om 17 Sol 

[eileen onan re 
A selena 
: eeonsaang, 


‘ArTeR SOLDERING 15; 
Comptes 


nat may be made 
finer eaanes by ning celfuold cement 


Sawing Outfits, Pumpers 

ErariP'Seateeat'es 14 to 30% 4 

FREE Foc Sion tee 
ie 


*ame"Pnn eto sblonions 


Ow WEETE ENGINE WORKS. 
pa Te er itd your tem sith “RASCO™ Parte* 
Bat opie muttaleg. 3 Me | ||_nacisssettince: Pan Mace ew Yoru. 
222 Wike butiding, Sam Francisco, Cal. 


Make More Money "20 puc330 oa scree 


a straight lt 
een previously drawn so the hinges 
iulsof the nose pieeeean be li 
the fame in place by dev 
pins around inside of each ri an 
). Spread the ends 
of th apart and hold with 
‘so that the heat will not melt the 


a iron or torch, being 
rat thecelluloid. Then trim 
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Fret-Sawed Plant Sticks 
Enliven a Garden 


THESE plant sticks are excellent proj- 
ts for those who find pleas 
simple woodwork: ‘They are mule with 
‘coping saw, painted in bright enam 
colors and tnounted on sticks 34 in. 
‘square and about 86 in. longs oF 
hongh to bring. Uheen in their natural 
relation to the foliage. 


‘The wood should not be more then 


ba in, thick, When the forms have been 
cent out, it is well to give them and the 
sticks a coat of white lead and oil before 

ng them, ‘Theaticks may be painted 


Easily Made Baseball Game 
for Young Children 


BASEBALL game for amusing small 
‘A baseball diamond is laid out on a 


below. 
piece of wallboard 3 by 4 ft. (or smaller) 


and holes slightly larger than the marble 
to be used are bored in the positions indi- 
cated. This is glued on a foundation 
macle of wood or wallboard. ‘Then 124- 
in, wire brads are driven in where shown, 


fand a spring. arranged to the 
iarhle. "The result of each “hit” ie de- 
idded hy the hole in which the marble 


rolls —W. J. Epaoxns, Jn. 
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LIFE Is NOT WORTH LIVING 


—Without Sound Nerves 


OUR nerves govern 
yor te you ce 
deal or happens ar 
fete Wye ect ee 
Tiplica ste cannot ose 
Sentrate or tink clearly: 
you have not the “pep” and 
S'S edo yer ae 
Sern are pou have 
fre ie plpocal contre 
Mawel eiskout 
SEN pies ‘doe 
mile ie ile orth 
fins “ante hee So 
tion "Re ‘Yow sneety 
eiecegen are st ee 
‘out of fife everything that 
i a 
‘We are living in an age of 4 
SPEED: we By enn t pu 
Sititrinite™ he We anal SOR? 
crowd two, or even, fre Frretninas 
Sears of ie fto's tage Ey 
year! We hurry, we worry bss 
Bet ota we lanai oar vi 
iireegh icteric Ae 
Seca oe are ving na cgn of 
Sate compton Comeau tic ort 
Sf ecko "yeorree omethoct 
‘het toshel'os to ae oor ewer oe 
nee 
Yate vo.on living our ives hard and 
fas thle Ral that we cont 
for long, that there must come an © 
sr i of Nerves Pore, anit ers 
Echaunthon i arng ate fel 
Brey victim of Nerve Exhaustion, when 
arb" faee wit tsi mit, 
eve hat ne ha been ete 
This ee cone 
ten Jar 
herhae bad 
Ms coming bu he 
Reg bs pases thowah yet of ee 
sora er sop he pay te 
otemeres le gate iene may me 
Joa role oto al tre and wort ot 
(GRA epi nigh a port Yo fl 
tincmiort alter metas to fo dope, 
tol chet ad 


ince his physician assures 
“nothing physically wrong 
‘organs are perfect,” that 
‘will be"all right.” 

for & while, and 
where he started, 


A little rest betps a litle 
then he is right bac 


hand mental dis 
HALF 


‘The country is teeming with cases that 
fit this story hke a glove, for we Americans 
are the most nervous nation under the eu 
fot barring even the hotcheaded Lat 
‘They may be called “near-neurasthenics, 
Avnear-ncurasthenic is but a next-door 


the en 
Nerve Nerve Bankruptey! 

There is but one malady more terrible 
than Nerve Exhaustion, and that is its 
kin, Insanity, Only. "those who have 
pasted through a siege of Nerve Exhaustion 
San understand the trac meaning of this 
Statement, It is HELL; no other word can 


a erg ihe 
Ske fake te 
eared 
i sa Re peers 
pesca ase 
Llores 
ieee et ees 
Palen chee 
ee 
ena 
gomenee cies 
Reeer ar antart 
eer comer 
SS ae 
seat os ss 
‘endurance; that tired feel 
ae 
a Se een 
coaster oe 
se parees ie 
pe i 
bora: semehatin, eu tay ar 
eer ot woe wots fs 
nee ieee, tia sen 
‘serious mental disturbances, fear, undue 
po i gente 
Soy nena, Semee nes 
So ee 


TEonly afew of the symptoms mentioned 
apply’ to you, especially: those indicating 
‘mental turmoil, you may be sure that your 
nerves are at fault—that you have exhaust 
ed your Nerve Force. 

Perhaps you have chased from doctor to 
doctor ‘Secking relief for a mysterious 
Something the mi ou.” Hach 
doctor tellt you th thing the 
‘matter with you, that every onan is per= 
fect, But you know there ix something 
the matter. "Your doctor may proseribe 
a drig—a_ nerve stimulant of sedative, 
Leave nerve tonics alone. It is like make 
ing a tired horse run by towing him behind 
anautomobile 


ind do’ be dee ne nevi tnt ee 
ott ert i et tes 
So'nt the ‘capes el the ‘nerves, as thousand ot 
jane an eral le tnt 
on coh 
Sener rae rea tere narere 
SIRS en set eas aon 
ove ie of my Ne Pe 
Sees ee ce el 
Sha tare aoa ocean a tele Te 
Sed ely al ee 
Rae Bet eer aianaee bts (a 
Rebsad at she tan Si 
nde, Neve Tre nay Tern poet 
Ty cone Ma's mat cee ae, 
area FN n Wi 
‘ted to preeate ‘only. Nerve Fore ig om 
ee ete ania geet 
Reiki Wena Pete 
ee Ls coe aap re 
SE Ge Yaar macy whee as Se 
Samat 
1 pape fle: 
ant leg ie fg! ene es 
Ratt hae rt 


Tio 


‘hat 7 pad for te Tt 4h impaasihe i re 
Teoling ihe senderal Trathet reoels 
hod the oppor 


‘settee 
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Play Arbor Keeps Boys Happily Busy 


Has Work Bench, Tool Chest, and Tank for Toy Boats 
By Ht Sinuey 


in it and to kick dirt into it. 

‘On account of the accumu 
lation of debris in the tank— 
paper, sticks, even mi 
there ‘should rain hole 
an inch or two in diameter to 

rey off the 
California, 


‘OTHER'S problem is 
to keep the children 
interested outside the 

a is to keep the 


junk yard. 
‘are complicated if 0 
an apartment or bun 
art, where the back yar. if 


ret iy of feta 
fon the east, and Jay 
‘on the west 

tely covered the frame; 
were set out between the 
1. On the out. 


eee oe 
self, will not, keep. 
interested all the 


was planted. 
fast growing as the arbor was built on a 
vacant lot and, therefore, temporary. 
nt location, gray 

xy could be used asa 


a pecicnioe’la/hoase’ has. the 
double advantage of being inexpensi 
to build and serving as a home for all the 

ilation of adds aid 


F NO bit is available large enough to, 
hore a 13g or 2 in. hole, mark a eirels 
and drill smaller 


with a jackknife. Make a tapered 


not fascinated by playinye with boats wooden plug, wrap a piece of coarse 


particularly with those eruede but beloved sandpaper around the taper, and rotate 
craft of his own constru in hole until the latter is smdoth, ‘This 
is the same principle ax seating a valve 

‘OR the arbor itself al ina gasolin 


of th 
pieces as well as the 
the hot tar to fill the 


e water will be slopped 
Tank. In the original of this desi 
loor was made up of odds and en 
of boards pil 


‘The toy chest can be any large box. 
‘The cover is made waterproof wit 
roofing paper or other material at 
fitted ‘4 padlock hsp. 
1 ‘the work bench 
ids of boards to be 
is simplicity drawn upon when needed for the con- 
itself will Keep the children interested struction of new vessels and toy 
‘Any. size or To make sure that toon 


tape can be made in 
ction. Tt is well, ho 


ever. to have it incinerator was b 


ng. oF even longer, to. give a zt baaw miply an old wash boiler 
fair ran for the Taw oF WATER; [DON nocked out, around Whi 
self-propell E : = : 
boats, Duri donne 
a oe weather | ash ue door in 
the boys can ac sone side. 
tually get into I It is nothing 
the tank and Jess than aston 
. ieaey ishing Lick much 
thout damag- 
it. aaa ewer, | BENCT| wee ae 
iS purpowely } bor. ‘The boys gaat 
built up” from tor Have built EVEL EGE 
the ground. to Sie ta 
WORK BENCH aie s ia meee FLAN View i 
Avimpte way tocon- —ilicult- for “Typical cievation and plan. Both arrange. in DY alr, Water —sHowshewooden bot 
RARubwekbech children to get ime aad" dimensom' amy oe aoaed and land. Eeesapereneced 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Sace Time 


more valuable to the home worker than 
the common cor I grades of shellac. 

can lve used for protecting pictures and 
delicately marked oF colored sur- 
faces; it also ean be used as a finishing 
varnish on woodwork with the great 
advantage that it will not turn whi 


ce shellac usually 
wax, 6 percent 
sani, wood fibers 
To remove these, dissolve 2 
spoon of soxlium carbonate in 2 qts. 
boiling water and add 6 heaping table- 
spoons of flake shellac, Cool the solution, 
‘The wax and other impurities will float 
upon the surface in a solidified mass, 
which may be removed by filtrati 

Carefully "avidity 


nl other 


the solut b 
slowly a ‘ 
ix slowly a : 
‘operat 
bbe carried 0 
Preparing biter 
ranular Tight sls see 
hrown or yellow | 


precipitate is collected on a filter and 

melted in boiling water to remove excess 

cabelas harder, | 

prepared by dissolv- | 
la 


‘A good varnish 
ing 3 oF, of the pus 
tured alcohol, 
ky, the 
heen adulterated w 
suitable for fine work, 
‘Shellac is an exrelient liq 
we xrainesd woos, but it will mi 
of coarse’ woods. It ean be 


ellae probably has 
I rosin and is not 


thick turpent 
oaonized turpentine (two parts of th 
latter or one of the former) with twice | 


(by weight) of alcohol. ‘This varnish is | 
tore flexible and, therefore, of greater 
than shellac and aicobol alon 
uit it must always be remembered that 
shellac is quite soft compared with some of 
the other varnish gu | 
‘Varnished and. shellacked furniture 
ordinarily. should not be touched by | 
water, although a moist and. slight!y | 
y be used to elean the st 
‘Otherwise a few 
drops of furniture polish or light lubricat- 
cil on a cloth will revive the finish. | 
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TEMPERED 


FOR TOUGH / 
TIMBER 4 i 


The tougher the job, the 

-arer the need for a'saw 
made of special steel— 
1 Simonds World-Famous 
Crescent-Ground Cros: 
Cut Saw. Ask your Hard- 
ware Dealer. 


MONDS 


Pronounced SI-MONDS 


SAWS FILES KNIVES STEEL 


Branches and Service Stations in Principal Ces 


hie Signed jt sig pee 
anon ae th the cont ets 
educator ese tad 
Cina pe Pad me pg 
captbt orice Joa gee bandos 
eras eta 
Poa wy iid oc sel fancy 
wot Ra th shape al ie 
Sey ee nes fe 
rman nko So io 
asa Pais bo te may mak 
eget fovea 
ogy yar 
arate 
=e 
‘The Parks Woodworking Machine Co. 
te temen see eames 


Canadian Factory: 208 Notre Dame East, 
‘Montreal, Can 


At all lead 
ing hardware 
‘dealers. 
Or write us. 


This perfectly balanced 1-pound 
hammer is made of tool steel. It 
hhas chisel-edged claws, without al- 
tering the claw feature. Ithas wo 
‘small claws right and left to reach, 
close corners next to wall. The 
head is correctly balanced making, 
it possible to remove 10's at one 
pull. Weite for fully illustrated 
folder 


(Chisel-Eadge Claw Hammer Co. 
HLA. Ayvad, Hobeleen, NJ, Dept: 


CHISEL - EDGE- 
CLAW HAMMER 


(This seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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I How to Build a Canvas Camp 


(Continued from poge 75) 


1 pe. 2 by 4 in. by 15 fe, ridge pole: @ pes. | 
2 hy @ in, by 8 ft, ridge pole braces; 12 pes, 
41 by 3 10, comer braces: 
4 in. by 7 1, door poste; T pe. 1 
10 ft, cross door top piece: 1 pe 
by 9 ft cross door top piece: 2 pes. @ by 4 in 
Dy 17 ft Gin, plates on floor (across veranda 
‘ad house); # pes. 2 by 4 in. by Tt, plate on 
floor at door end; 1 pe. 2 by 4 in.’ hy 3 f 


How the platform and framework lock be 
fore the canvas sections are put in place 


serted where desired after the 
we been soved 
placed where th 
: pe fastened, Thene 
? SIX igo wid 
be cbtuined ‘af any: we 
. docked hardware 
Times || “ite'shower bath is eid 
constructed an shown below sae cor 
More Metal || With woo. or with building or roofing 
FD JOW you can get roo! is wood, covered with 
these wonderful, || Fopfing papers 
eee ge ie rool of the tent itself ean be w 
Se TD a Se || steered ie te rot of the verana 
Blades at YOUR Hard 
ware Store. Developed by 
steel experss in Atkine lab |] 
Silver Steel” Blades cur 
‘SIX times longer than ordi- 


nary hack saw blades, 

YOUR Hardw TR tent guy ll pnts: 8 pas # by Wc 
show you these new “Silver || 5 ft. in. tent guy rail post liraces: 4 pes. 2 by 
Sree” Hack Saw Blades nesp beeps fly tie 
deplayed as shown below ‘ 

for every metal cutting use. 


Seer, pinned, nad then heavily stitched 


ole support; © per. 2 hy @ in, by @ ft 

oor tensor et pe. Lb G in. 

Wy 13 ft, Moor sides at side: 2 pes, 1 by 6 in 

Wy 6 f. Boor sides at end: 240 eq. ft, flooring. 
‘3 pes. 2 by Gin. Ta fe fon 

bye 

% in, 


8 pes. Phy sin bys 
wt. B by 4, by 7fly 

yf. rge 
on i 


rafters: 


No need to waste time, ma 
terial and labor cutting 
metal, Look for the AT 
KINS name on the blade 
We will gladly send you 
descriptive folders of “Silver 
Steel” Hand Hack Saw 
Blades 


‘Side and ead view of the framework, detaile of the veranda roof, nd section 
‘rough the shower Beth which i built cntiely scparate from the canvar house 


Hardware 
Store 
(© This sechew adie, tel oral barmeradrertinement sss the sppronal ofthe BCETITUTE GF BFAROAED. Ses page: 


June, 1927 


BIASCUPE gf 


‘Sone 
‘ep ting, Makes duties arec aig cae 
Ecrring cae incoded.Atyour 


sh 
postpaid, 


practical nix 
formula a th 


Wollensak Optical Company 


‘so Hudaom Avenue + 1 Rochester, N- 


Manufacorers of Blaealr, Toleseree, Micro. 
Hopese‘Pootogranhie Lensed "dunt. 


‘ARTEF 


HI-OHM VOLUME CONTROL 


All metal slong frame 


BIG NEW 1927 
an CATALOG -FREE 


Sport Bodies for Fords 


1 FACTORY Prices! 


SPORT FACTORIES, Aurora, Iinois 


VICTOREEN 
Super Coils 
Send for Feber 


fexcaas eee | 
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Wooden Monkey Performs 


Balancing Stunts | 


REMARK- 1 


“The monkey acrobat 


‘slightly and bent as necessary 
the most perfect bal 

‘The model illustrated was n 
craftsman in India from teakwood. Tt is 
ed hy Howard Wheeler of Baldwin, 


Front and side views to id in whiting the 
gure; the balancing weights and platiorst 


Applying Lacquer to Metal 
A 7008 for applying lacquer to Mat 
ictal surfares, which is in some re- 
spects superior to 
efshair brush u 
ployed, is nothing | 
ore than a pad 
dle. shaped. piece 
of cigar box woot 
about 1 in. wide 
at the end, 
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Experienced carpenters 
and machinists know that 
the finest tools are, in the 
end, the cheapest. 


For more than eighty 
years Maydole Hammers 
hhave been considered as 
fine as can be made. 
Heads are of selected tool 
steel, presforged. Han- 
dies are of clear, airdried, 

© — xecond-growth hickory, 
put on “for good. 


take pride in your tools, 
you'll get real plearure out 
Swning and using this superior 
hammer. 


Ask your dealer for the genuine 
Maydole. Look for the "D. May 
dole" stamped on the head. 


Well gladly send you a free copy 
of our interesting and useful 
Pocket Handbook 23 


12 approval ofthe INSTITUTE OF STANDARDS. See page 8. 
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fe 


Bren outdoors—hair never out of place! 


STRIKES 
You're Out! 


One, two, three—Out! He didn't have 
a chance. 


‘Your unruly hair hasn't a chance, 
cither, when you use—Stacomb! Go 
into action with this moder dressing 
fand you can give those stubborn cow 
Ticks the one-two-three every time they 
‘come to bat! 

SStacomh is the hair dressing which, more 


flows fey on tham anyother. And vere 
fhe reason — 


ner Te att beet 
‘andra 


Be New York: 
ie ches — 
‘igh ton 


) __ rts ALL ABOUT THE 


15 New Features 


searlanaeeraiba onstrates 
Suen pecan 


LOCKWOOD 


R 
eeceaeemneee MOTO 


fete cna ny lor 


a 


Ieckweop 


717 Jackson St. 


A Ball Bearing Merry-Go-Round 


| WITH a few pieces of lumber left 
‘over from building a house, an 
| iron post, two discanded automobile bear- 
ings and’ some canvas, W. E. Robertson 
of Pelican. La., built the merry-go-round 
illustrated 
A 2.in. irom post 7 ft. long was set in 
the ground and fixed rigidly upright with 
conerete. A ball bearing was placed over 
the post on the conerete. On this was set 
4 piece of lumber 2 in. thick and 12 in. 
square, 2 2-in, hole having been bored in 
the center. 
‘Thebotiom frame, inthe form of «large 
cross, was made of two pieces 2 by. 
by 8, with an outside rim of 


post. Tt was also fastened to the block 
resting on the ball bearing. 

“The frame was floored with light boards 
and fitted railing of ¥4-in. pipe set 
Gin, above the floor. An 18-in. opening 
was left for an entrance and four seats 
Over epost and wha the 1 

‘Over the post and within the upper end 
of the boxlie casing. a roller bearing was 
placed. ‘The awning frame. 8 ft in diam- 
cter like the floor, was made of four 1 hy 


from 6 i 
ends. TI 
K by & 


by 8 ft, boards, taperi 
at th 
hy 


sits in the entrance 
if on the ground with one foot to 
cep the merry-go-round turning. but 
the friction is 90 hittle that a child 

of the seats can keep it moving simp 
pushing on the ground at intervals wil 
1 stick —D. H tse. | 


| Footstool Made in Form of Old Treasure Chest | 


GROCERY box, some tan canvas 
from an old army tent, a piece of 
icather belting, a discarded cushion, a few 
tirass headed upholstery nails and vario 
odds and ends were converted into t 
treasure chest footstool illustrated. 


How to Make a Wooden Joint Water-Tight 


WOODEN tanks 
decks, floors, part 


tnd silos can be made water Fig frooves as at Bs Figs 2. 
ee ata THe went tin 
Qc veered | GEESE? ageh ner ts te 
in the accompanying diagram. °~E— compressed filer 


‘The elges are grooved by 


the absence of suitable tools or 
machinery, this may be done 
hy hammering or pressing a 
steel rod into the edge of the 
board or plank as far as can 
teen cihon brenking the =e 


ded with the cushion 
canvas. The edg 
leather belting 


wood fiber ‘The edues then | 
are planed to the bottom of the 


Shon pubs Uesnie os re 
pared are nailed edge to edge. 
the effect of moisture. is to 
make the joints watertight. 
‘Any blacksmith ¢ 

flat, hooklike tool to 
witha hammer in mal 
groove. 


© 7 eatin ca ss See pase 8. 
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Quick Way to Draw 
Screw Threads 


By Henry Simtox 


'E THINK of th 
last. This is pe 
why it never occurred to the writer until 
Fecently to make thread templets like 
that shown in the illustration. Nothing 
Ml be simpler or more effective and 
reliable than to use the cross section of a 
Screw in making a drawing of that screw 
About all hat fa required to make 
of theae templets i a piece of smooth 
Uhreaded stock, a hack save, and a fl 
If the saw is used carefully, two te 
can be mnde from each piece of hreaded 
‘the larger sizes. Ends of stand- 
crews make good material, 
the better makes of 
sinooth and true, | 
‘he sae of the section mut be 
straight and parallel to the centerline Ney Xk lr 
Itech shoul not be lesa than about | eta Atadeee ““Zogwasndtatane HGueeSatids We for Beas 33 
three quarters of the radius of the outside tnd out ine Payot Pa 
: Specifications 
Bick Geared Hea Sock pageants ON 
Bekoutoect, : neat ae si 
Bootie Bitte in 
if 


deer, 
| Ferrers, estbe tod Bell Chu 


———— LearntoPlay this 


| A successful shave is FOR REAL 


made up of three things— Fun~Money 


‘Templets to aid in drawing fll sive threads 
Tapidy can be made from common cap bees 


F 
fH 
z 
= 
3 
"i 
= 
ne 
£3 


2aWewilleuply the 


thread, as otherwise distortion 
‘occurs. For 


i 
7 
ie 


ADAMS 
Valean 

Rabiner Comented | 

Shaving Bruch | 


top of the thread to the foot surface. 
Where no surface grinder or mill 
available, a good way to finish the: 


"aay sare Msgr Tea 
‘Snes'arse week, with 


of the eut is by placing a large, fine lat Easy o Play Easy to'Pay 
le on the bench and rubbing the piece akg any Barat Tosruipent 
on the file, In eae 


‘Era plan. No obligation: Mail the coupon today. 
BBUESCHER BAND INSTRUMENT CO. 


stone, in order to remove 
the burrs left from the ‘operations. 
‘The working edges are then given a 

by drawing a piece of leather 


Te BAST Boss ac Eithart, ta 


5 i peselsvineinieieaimanenintn ‘ 
visable to use for the Sner \ al 
AE threaded serews, and USS Hl 
for the coarser templets, because in that 1 
way there will he the least variation in 3 


the size of the templets. For exam 
the 20-thread templet can be made 

E. From 1 to 2 in. will be found 
a convenient length; this depends on the 
size of the thread. ‘Templets of very large 
diameters should be made from stock 
from which the center has first been 
drilled out, as shown at A, as they will be 
lighter and time will be saved in finishing 
them. ‘The number of threads should he 
stamped upon — (Coufinwed on poge 110) | 


It’s. Ea y to Build Things! 


Perform every woodworling operation with greater 
spent, scarey ted econnmy oa 


Wom a3. 6 Bolen, , Dent P-5 


© This ston radio, tool or ol burr advertinemeot signer the appro af the INSTITUTE OF STANDARDS. Sou page 8. 


Craftsman’s Lathe 


ework 
Easy Now 


JOR MOTORING wear an Ingersoll 

Wrist Watch. The jolts and jars 
Of driving don’c affect its timing 
dependability the way they do the 
more delicate watches. 

‘And in case of accident, you can 
get it repaired quickly and ac a 
very low cost by sending it to the 
Ingersoll Service Department, 
‘Waterbury, Conn. 

‘Wrist Radiolice,cellstime in the 
dark, $4.00. Dealers everywhere. 
Inoensoun Warcit Co, Inc. 
New York + Chicago + Sen Francie 


iThe New Red Jacket 


iittala” Natalia | 
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Using a Shaper to Cut 
Internal Key Seats 
WHILE the larser, shops do thie 


Keyseating of pulleys ‘or gears on 
ial machines andthe lone 
factory repair shop must cut las: th 
aching, Thee sm sips chews ec 
tnethod is exactly suitable 

‘Small shope frequently do su 
on the shaper. ‘That, however, 


shows a tool holder that is useful 


I for thi 
work. It fits in the clapper block in 


place of the usual tool post. A larg 
Trolls it tight. 


y to Draw Threads 


Quick 


oth ends, or a flat can be filed on topand 
the number placed 
best to gue 
thick 
1¢ foot surface, with the exiges about 
ig in, back from the root dis 
shown at B. 1 


man, by igh 
| under the exize and theret 


ere is no comparison at all between 
the rapidity with which 
with one of these templets and the us 


and triangle. The templet method la 
the division is even and 
the paper with di 

‘anid most 


‘sharpen up the 

in ink, the work 
ated by the eve 
the threads. 


TWENTIETH CENTURY 


‘BOOK OF 
Recipes, Formulas 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Price, $4.00 


Popular Science Monthly 
280 Fourth Avenue, New York 


Think of it! Youcan now get 
4 Genuine Underwood for only $3 
‘down and small monthly payments. 


The Electrician’s Wiring Manual 
By F.E. SENGSTOCK, E.E. 

Contains all the information need 
ed forthe: proper installation of 
lighting and power systems in houses 
and other building. 

Tt completely ‘covers inside elec- 
trical. witing- and ‘construction in 
accordance with the National Elec- 
Uric Code. Pact ie feitNndine 

448 pp Price, $2.50 

POPULAR SCIENCE MONTHLY 

| 250 Fourth Ave., New York City 
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puts an 


i) 0; model 1 
EVINRUDE 


_an Your Boat 


we > 
« eS 

\\ Play asYou Pay 
li) UR models — 8 H.P. 


Speedlewin 73ibss AHP. 
Eatin 49 Ihe 24 HP 


FREE TRIAL GUARANTEE 
‘Within an hour o¢ less you master every detall of 
areerine, reversing trblnigand 

iewas Pree fval Gu 
fe. Th 


oat Tore rom han 
{your care things to seer new pices to woe 
‘New Evinrude Year Book 
{owing henna wateheny once eee 
‘Complete facie Send for fice copy todey 
DE MOTOR COMPANY 
‘Milwaukee, 
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Too Big for a Lathe 


ina fom pase 82) 


Old. Bill reli 
“I noticed the lathes as we passe 
the shop, T saw some other 
tance, your milling 

boxes from 


"The mill foreman brightened,“ 
ps you can do it here after al 
conceded ina more conciliatory tone. 
“TL hoped when we called for you that 

ld be able to figure out some 
of trick.” 


to," exclaimed 


we should not hope to equal 
‘They were still walking ab 


Seri 


pag 


Own a CORONA — 


6) EW inka Ses byes 


start 


A 2c STAMP 5!" #3: 


road to success. See Money Making | 
Opportunities on pages 120 to 143. 


fix up these boxes so th 
the weight of the shaft 
il try to set them so th 
part of the shaft that is ot worn, 

That will be all right on one end 
“but on the other 


‘they will earry 
We 


quick to perceive Old Bill's thoughts, he 
added, “Oh, we will take the tailstocks 
from the lathes aud bolt them to the 


ppose we will use 
that to reduce from the motor, putting a 
helt over the big wheel?” 

” Old Bill replied. “Then, 
Wve something to hold a tool, 
and I thought the best thing we could 
take would be the table from the milling 
machine. We can bolt the saddle to the 
floor, line up the table travel with the 
shaft, and clamp a turning tool to the 


top of the table. The feed will have to | 


be by hand, for 


(Contixued an page 112) 


au 


| Pacing Your Strides 
Toward Super-Machines 


As fast as you improve a 
machine or method of operat- 
ing, a VEEDER announces 
the outcome—in output. 
It reels off your progress 
i ket ee in terms 
of added production—per day 
| of hour, 
You leave behind old 
production-standards. when 
you look ahead to the higher 
records that any machine can 
make on a 


eH 


COUNTER 


Thelarge RevolutionSet-Back 
Counter Low records the extpt of ony 
Sa teeliton i 


ates an operation, 


Sets buck to 21 rom any firey 
ing knab once round. Supplied 
four to. ten fgute-nheeh 

Price withfour gure-whe 
SHOD0~subject to. dicount. Cut fe 
han, onehalf sie. ‘Set Back Rotary 
Ratchet Counter, to record reciprocating 
movements as on pests, $1130 (lat) 
Smaller counters frm $2 up. 


Speed Counter 
Here's the handiest instrument 
for fading revolutionspersninute of a 
shaft or fijebee. You old the ip of the 

fret whe he cesT ep 
pr de eed 
| tinateis up. A spring elatch contol the 

‘ecording mechanism, 


(Cut tees than Yi shee) 


The Vender Speed Counter enables you 
to beep motor, eines, generator, fie 
align opening 
Set apends. rie, with two rubber 
(as illustrated), $3.50. “ 
FREE—We'll send you the big 
Veeder Booklet. Shows count 
for ail machines and de- 
Selopment-work. "Write 


© This seal on « radio, tool or oil burner advertisement signises the approval of the INSTITUTE OF STANDARDS. See page & 


2 POPULAR SCIENCE MONTHLY 


Sune, 1927 


EEE Qe 
“Stronger, Clearer, Better, 


Too Big for a Lathe 


(Contnned. 


beginning to 
absorb some of the spirit which ani- 
mated Lamons, and he set off to get 
more men. When they arrived, Old Bill 
gave a few directions as to how to pro- 
coed and said, “I am going back to 
town now. Your men here have the 
idea well in mind, and will get it carried 
out, Tam sure. Iwill come out tomorrow 
1g to sce how they are getting 


POWER 
PRISMS 


the went out to his car, 
t he had come across a 
who was capable of carrying out, 
‘yes, even anticipating, his thought. 

jie following morning he was on the 
job early. ‘There were holes drilled in 
the floor. Some men had stayed all 
night to put them in, The machine 
parts were near by, and the boxes 
epared. 
PSFYoa wanted to pour the boxes 
against the shaft?" the machinist. asked. 
“Certainly,” Old Bill replied. “I see 
you have the old metal out of them. 
“The drive is just about fixed up, too,” 
Lamons informed him. “I have figured 
the pulleys to run the shaft about forty 
feet a minute.” 


OLD, BILE lingered a lie, then 
‘went to the office to talk to the 
owners, He was interested to oe how 
i crew wold get along, with 
meee, They pro very 
{or a couple of hours later & man 

hat the outfit was ready 


"10'Days! Trial ABSOLUTELY FREE! 


un Alam, SEFaaerTeSS 
Gun Rom |g eels 


ence. mgntinae eo 


‘So Old Bill returned to the mill and 
sam, the wheel i maion He mated 
that it ran perfectly true, which showed 
that the shaft was not bent. ‘The ma- 
chinist was adjusting the centers, 

When he had the wheel reva 
suit him, Lamons stopped. the 1 
tand again checked the alignment of the 
milling machine table. This he did by 

ing the tool at ot 

journal until fe would jus 
fit in between the unworn part of the 
shaft and the point of the tool. Then 
he ran the tool to the other end of the 
journal and tried the feeler between the 
tool and the unworn portion at that end. 
Te fitted just aswell, which showed 
Lamons that the journal he was about 
to turn would be straight. ‘Then he 
began the turning. 

He was careful not to take off more than 
was necessary, and he gave particular 
attention to the honing of the tool in 
order to produce a smooth surface with- 
‘out having to file the bearing excessively. 

‘The long end of the shaft was turned 
first. ‘The milling machine table then was 
moved and lined up with the journal on 
the other end of the shaft. “Here it was 
necessary to tighten up the centers so 
that they took the weight of the wheel. 
‘The box was let in place to catch the 
shaft should anything happen to. the 
centers ‘That made it desirable to, ft a 
scraper. to keep the chips from being 
dragged down into the babbitt with the 
possibility that 


end of the 


$25 IN PRIZES 
See Cash Prize Offer on Page 120 


the finished surface 


would be scratched during’ the turning. 

‘Old Bill looked om at the proceedings, 
giving a suggestion when ealled for, and, 
after a time, when the second journal 
was being turned, decided that he would 
g0 back to town, 

“There is nothing else that T can do, 
he remarked. “About all T have 


“We have not been disappointed,” 
the ill foreman assured him hear 
“We did not know how to get goi 
and you showed us.” 

“Well, that’s really about what T do 

own shop,” Old Bill returned. 

“There are two essentials to getting 
work out: the planning in advance, ant 
the actual doing. I suppose that, after 
all, it is rarely one man ean do’ both, 
‘My field seems to be the planni 

He drove back to town, pleased alike 


the success of his scheme and the 
thought that sooner or later he might 
teable to a 
petent mechani —to 
his own shop forces 

Assembling Pipe Wrench 


with Aid of Paper Wad 


How crumpled paper is overt i» pipe 
(wrench motto hold the mut guard in piece 


[N ASSEMBLING the type of wine 
‘wrench shown in the 

ficult to hold the nut in , 
the same time keep the nut guards in 

ick to make the guards b 

wad of paper between th 
‘When the jaw enters the nut, 
the wad of paper is pushed out. 


Rubber Band Acts as “Keeper” 
for Set of Steel Numbers 


MALL tect 

punches for 
stamping nun 
bers on metal are 
easily lost. To 
hold them in the 
usual “wooden 
ease, merely 
stretch a rubber 
band around the 
rotruding ends 
Fraxx W.Bext- 
ey, Jn, 


Panchen are held in 
Place by rubber Band 


Berone: being babbitted, cast iron bear- 
ings should be heated to about 430 deg. F. 
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het Ie Bring | Controtting Searchlight | 
New Si from Motor Boat Cabin 


t searchlight! can be 
rainy or cold weather 
house window, 


[isbn bingy ed 


sep abe nti nes 
poe art 
eines Set 


ee day BL 
Seis are ‘Si 
ISAK Mo TEn CO. Se Ere, 


SHPe Suetote — 


the pilot house this bow 


vacation time 


Install Your Own~Save Half ‘ Seayicennas 
Ee ame as Pocket Gen 


Wee do, 
wherever you go, 
youneeda reliable watch 
that's sturdy enough for 
a vigorous outdoor life. 
Pocket Ben is that 
kind. He'll help you 
plan your days and hours 
to get the most fun out 
of the shortest time. 
Sold everywhere for 
$1.50. With luminous day- 
and-night dial, $2.25. 
WESTERN CLOCK 
COMPANY 
LaSalle, IMinois 


Tee 


100 SCALE PLANS OF OLD. oig!ntvial six. lars snoneh 


and MODERN SHIPS | exdinary purpo 


any to bald 
Eom teste 


affin wax, 1 gal, 
benzol, 1§ gal. methyl aectone and} 

SEA ARTS GUILD gal. denatured alcohol. Stir thorough 

405.N ELEVENTH AVE. MILWAUKEE, WIS, = Bases. 
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V-Rest on Micrometer 
Holds Small Work 


OLDING small, slender work 

uneter is a hard thing whe 
piece is so short and at the same 
thin that there is not room enough for the 


‘alle Wsuck wont hss oie | Fast and Slow Speeds 
| Forward BR 


Gali yoelld 
eke Seeman ag ciicemee ede 

Duar ree 
Dermat Be 
Sees antes 
CAILLE MOTOR COMPANY: 
ia ced Bnd Dore Be 


rake 
2D 


AC 


ep forever 
the thrill of today/ 


Pather sores all the hie and ace 


tion of the monnt $9 


simply, and inexpensively. Just a few see- | block with a sheet metal clip attached 
onds to load—then aim, and press the | it and designed to align the V-block just 
Euston ‘and ahead of the anvil. The bent 


Non-inflammable film, and free develop- 
mene of all you take, gives you the utmost 
{n safety and low eost operation, 
ise LOCK, 


New complete Motor Driven outfit —lowest 

of all, The projector shows your own 
plecures and a wonderful varlety of films 
from the Pathex Library 


PATHEX, Inc., 


35 West 45th Street, New York, N.¥. 


SEND for FREE BOOK. = 


A touch and 
its done 


gil you need 

ds heat—and Kester Metal 
Mender. It’s ready to use and with, 
Icyou cin do your own soldering at 


anvil side so that, when it to 
lunider edge of the anvil, the work will be 
wear the top. wh easily pl 

| The surtac er part of th 


fae: KESTER 
e device is pushed on, Mm METAL MENDER 


AUTOMATIC 


his construction 


BUY NOW ‘crits’ FREE 


aapiereg sae bes ZIP-ZIP SHOOTER 
PLUMBING = A497] CAMPERS AND TOURISTS: 
HEATING ny same 


he clip to ablueand 
the block to a light yellow.—-H. S, 


Want solder is useful in the shop for mak- | 
ing patterns of irregularly shaped ob- 
jects. In doing nwork, for 
‘example, I do 


fabian Sarge oe — : stl 
, ies Sa ‘ 

detail paper and the shape is traced: 
a the stock to mark the length sf tron | Make More Money 


op necessary to cut off for making that par- | Road the Money M 
= ead the Money Making Opportunities 
I: ular part.—T. M. Briooes. 120 to 143 ss ieee: 
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Welded Steel Bracket 

18 Replaces Casting ‘magine| | 

> New| Eisen tha ware anaircolumn 
few | duplex steam pump to feed the boilers 

Gircuits | Meesqreelcrnen el ES" Longe 

Officially ngei eis 

eo) Use 0 pieces of al only18 long 


led Ue together 

HAMMARLUND PRODUCTS din a ececily: 

Among them are thes Yee 

POPULAR SCIENCE MONTHLY accomplished in the 
Amplion Patrician. 


“POWERFUL” 
HAMMARLUND-ROBERTS “Hi-Q" ‘A 48" aiccolupin am- 


TWE STEEL DADRITT HOLES, 
BRACKET 


and HOY WHI Receiver plifier is assembled 
siaaianiame sabe ueeieni with the world-fam- 
AURA W. Sed Ses New Forks Nee” | ‘ous Amplion unit in 


a maby 


18"x12 


That is the reason 
why this splendid in- 
strument has such a 
wide range of reson- 
ant, natural tone — 


Gor Better Radior ‘The eriginal casting ia shown at the left 


sted the bul-up welded Uracket atthe right 


ammarltund ,,..,,.... casting, ‘Then he dill a 


PRECISION 
PRODUCTS 
SS 
PRICES 


‘imple matter to lay off 


good as the east iron of the original, 
the steel was amply’ stiff, 


Tool with Sliding Hammer 
Removes Gib Head Keys 


AMPLION_ [ 
PATRICIAN [| 
AAIB.... $50 

Hand-carved_maho; 
any grille on all four 
sides, giving a non-dir- 
ectional reproduction. 
omen amruons: 
Amplion Cone E 


miley OF pear. there te 90 Ope 
J to tative foes ont i Us tonal 


To take care of such conditions we made 
istrated. At one end of 


ACL 
‘Amplion Grand 
ga ACIS 
Other mode 


Write for dserated tiers. 
ture giving full deals of 
fick - the Amplion in. 


that served as With the eye The Amplion Corporation 
hooked over the head, the hammer was ‘of America 

slid back and forth aver the bar, striking Dept. M, 280 Madison Avenue 
the solid head, and quickly pulling out ‘New York City 

the key.—Astos Zuraxcic, Ju, ‘The Amalion Corporation, 


eet | 


“Torwaro, Ont 


Siete ma this Had day of 


‘Tors, pats and reamers ean be reduced 


Sper HRthoT RMA S| i om 8 1 1 in. be ring 


EA them in a solution of nitric and sulphuric 
acids. The amount of reduction 


‘upon the time they are left in the bath. 
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qossnnensesesseseeseesaae 


N 
N 
t 
Hi 
‘ 

t 
t 
& 

: 

‘ 
x 
t 
Why Don’t You Play } 
a Hohner Harmonica? } 
Any jckly learn * 
fealmisiceh Getter Hareosies 
Wwith the ald of this Pree Inwtruc- § 
tion Book, x 
‘See how easy it is! Read the sim- 
Pla, directions, lok atthe charts 
{ndpistures, take your Harmonics, % 
hold’ it as shown and blowdraw, § 
biowrdraw. Inahort time youl 
master thescale; andwhenyoucan }) 
ny thecale you wil ton te pay ~ § 

‘favorite melodies to the: 

beaeelp males ea 


Miles from the cares of 
the crowded road 
Wor tea sive oan a? Why ther 


‘with tze and engine toubles? 
Behind ‘thie 


Free illatrated catalog gives prices and 
compicte information about tailing canoe 
Stunre wer enooer for watboard mater dt 


Thies ete. Write olay. Oro Tow Casor 
96 Main Sc, Old Town, Maine. 


“Old Town Canoes” 
A 2c STAMP 52! st 


road to success. See Money Making 
Opportunities on pages 120 to 143. 
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Auxiliary Support for 
Work Held in Vise 


WEEN there is along piece of work 
to be held ina vise; the mac 
sometimes piles up boxes, pulleys, or a 
thing at hand to support the end of it. 
‘The accompanying illustration shows 
support for such work that is always 


=o 


oben 


ecrancutan | 
She sree 


2 in, flat stock 
les are drilled 
rod. One end 
top of the 
he raised! 
place, 
‘The dotted lines show the support 
when lowered and pushed out of the way 
‘under thebench.—H. Mooux. 


teteted e ao 


Two 
in it for the U-shaped 14: 
of the bent rod rests om th 
bench when the support is 
position and effectively locks it 


Guide for Centering 
Key-Seat Cutters 


A. Lurns 


y-seating cutter abow 
the center of a shaft is tedious when 

the shaft is some odd diameter, and both 

the cutter is covered with oil, 30 


a number of machinists make a practice 
‘of guessing at the location and letting it 
it that. If they have not guessed well 
enough, the ke 

will not match perfectly with the 
in the hub. ‘The key cannot he well fitted 


#0 


time to expedite the work, one enter- 
aude up'a double 
ike that shown in the sccompan 
illustration. ‘This V was made to fit the 
blade of his try-square. and in use was 
ted on the shaft. ‘The 
up with the upper V. 


Separture from 
been found more satisfactory tu 
blocks, particularly where there are a 
number of shafts of the same size to be 
keyseated, as in mach 


bottom fits the 1 
table, Bolts are 
‘lock tothe. table, 
another bolt, to ck 
keyseated. ‘The 


and there ix 
np the shaft being 


ig of the casting 
‘the clamp bolt i 


releases the shaft whi 
Joosened. 

"The 
shaft, 


lamp can be made for any sine 
ul At is possible to have split 
bushings to adapt it for use with 

shafts, 


Bending Tongs and Spring 
Clamps for Tin Shop 


m ground to an edge from 
‘the outer sides and welded on each jaw of 


the tongs. ‘The tool is handy for bending 

Tight sheet metal. 
"The other is a clamp that may be stip- 
‘over sheets of metal, clothes: 


spring steel, 
thiek. ‘The: 
illustrates the shap 


1¢ shown on top af 1 
Josten C. Corin. 


Cutting Pulley Oil Grooves 
STEAD of chipping oil grooves 
pulleys or bushings, they ean be cut by 
putting a properly shaped tool in a bor me 
Tool holder and working the lathe earri 
back and forth by hand while the pulley 
is stationary. 
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[ Simple Center Gage 
for Drill Points 


IN SHARPENING drills, the key to the 
jtuntion isto keep the point central 
and of proper width. A drill with a cor- 
reclly formed, central point is rarely out 


importance of th 
good. mech 


point is central 
Isout. There is 
ing both 


| repeated mar 
aly for the larger drills. 
n this iden are conver 
times fail when ‘used 
which have become al 
By means of the ve 
gage shown in Fig. 1, 


% 
S| 


ea 


rigs 


ria 2 


‘The gages are made single for large die 
(Pig Tvnod rultipe for tall dite Fig. 2) 


‘as to bring the point of the drill alway’ 
contact with the bottom of the small hole. 
‘The end of the cup should be faced off to 


revolve the drill, as any error will be 
| instantly vile 
For seller dria, my wader 54 
combination gages accommodating from | 
Three to Siteca drile can be made as 
shown in Fig. 2 from a piece of 1% in, 
ound stock, so that the entire range of | 
sizes from (4 to $4 in. can beaccommodated | 
| on three or four small plates. The length | 
of the gage should be hot less than twice 
ammeter of the largest drill it is =| 


Tt is not practical to make gages 
for drills sinaller than 3 in. 


417 


today 


Coal in 
your basement is as 
obsolete as coal in 
your kitchen 


‘all inventions for the home— 
vacuum cleaners, electric re- 
frigerators, washing machines, elec- 
tric irons—there is nothing that 
really compares in comfort, con- 
venience and all-around satislaction 
with automatic oi heat. 


Each of these improvements is a 
marvel in itself, Each eolves a par- 
ticular problem and lightens a par- 
ticular task. But automatic oil heat 
does more for family life than all 
the others combined, It does more 
than create comfort, more than 
solve problems. It makes homes! 
Nothing has had a stronger influ- 
ence in this worthy movement than 
the final perfecting of oil heat with 
the new silent NOKOL. 

Firstofall, you'llfind thenoise boge 
has been conquered. You will Rnd 
an improved method of combustion 
control that brings the NOKOL up 
to its maximum heating efficiency 
in thirty seconds—as against thirty 
minutes or more required by most 
burners. 

You'll find a degree of cleanliness 
and economical operation never be- 
fore known—economy that com- 
pares most favorably with coal, 
And you'll find an utter lack of 
odor, soot, smoke and greasy film. 
‘You ought to know about this re- 
ma:kable burner. Mail the coupon 
for free booklet and full details of 
our attractive new budget plan, 


: © 
NEW Silent 


Nokol 


AUTOMATIC OIL HEATING FOR HOMES 


FREE—NEW BOOK 


‘AMERICAN NOKOL COMPANY 
Dept 3, 4151 Schubert Ave., Chicago 


Please wad me your new bock on Ol. HEAT. 
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Compensating Blocks for 
Wooden Bench Vise 
By Cuartes M. Mirrer 
INCHES in many home workshops 


id in time the vise may 
split and become so loose that it will not 
operate satisfactorily. 


Construction Set 
Ereything ml, inclaing mond oot 0 
ae ead key deck, sails, spas de, amall 
Paros pemmieinercearanaa 


Build This Boat and Save Money 
Sod fon FRE erste he tr at orion ot 


et Oohon bona pomany 


415 Madison Ave, 
be: 


Dept. M- New York 


snl you bet of 


toe Sale Made 


‘Act of two vie sompenating blocks of the 
aittcp types and a one piece Mock tn we 


le blocks of 


ore common thick- 


nesses of dressed boards, Still more cor 
venient are the blocks shown abow 
Blocks the upper 
poses. One 
8 piece 4 by 2 by 835 


2 by $4 is 

other consists of & 
834 in., @ piece Us hy 
da strip 35 by 34 by 


" ‘The reason the cleat for the second 
IE chisel edgeon theend ‘the 
‘of the claw makes thisham- 
met a cutting tool of a hundred 
ties, without altering the claw fea 
‘re, Small side claws maks iteasy to 
pull nals ip close comers. The off et 
festionet the head ies far greater 
[everagepullingtenpenny nartawit 
‘ease. A perfectly bale 
ncedonepound ham 
mer forged of tool 
steel. If your dealer 
cannot supply you 
write us direct. 


when it is used 
for work 13% 


Tt has a projecting screw to prevent slip- 
ping when the thickest section is in use. 


Redwood for Ship Model Making 


OR making blocks and deadeyes for 
. T have found that red- 


Price $2.00 
cuiser-epce.cuaw 
HAMMER COMPANY 
HLA. Ayrad—Dept. E 
Hoboken, NJ, USA. 


square were utilized for this purpase in 

my own case. ‘The wood is of = 

color that no varnish or paint is necessary. 
A. D'Amsen. 
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We Pay for Ingenious 
Shop Short Cuts 


HENEVER you work out 
some way of doing a job 
that is a little quicker of easier 
than usual, remember that you 
can, pethaps, turn the idea into 
cash by sending it to the Better 
Shop Methods Department of 
Popuran  Sciuwce Monta, 
ayo Fourth Avenue, New York 
You will be helping other me- 
chanics by passing on your labor- 
saving "kinks," and at the same 
time may earn some extra mone 
Make a rough sketch to show 
what you have. accomplished 
and write out a brief description. 
You may write with pencil, if 
you wish; it’s the iea that 
Counts, noc the form, Have a 
photograph taken, if possible, 
Showing just how you did the 
work or what the tool, fixture, 
machine or product looks like. 
If your suggestion is one that 
can be published in this depart- 
ment, a check will be sent you 
Promptly, the amount depend- 
ing upon the originality and 
uutlity’ of the idea rather than 
| the length of the description. 


Cleaning Device Keeps 
Shafting Polished 


nic takes pride 
id. free fro 
his tools 


na shop 


the shafting above. In a week's 
ing, the shaft 

will gather a great 
deal of flying dust 

for shavings. This} 


dit can be re \( 
moved \Srcieaung 
solr Loe 
Tvs Fou 
Situntay morning. 
A rod of wood si 
efeguvenient 
engi serves a 
th udle of the 


ock shaped as 
le edge to fit over the 
Shaft. Strips of abrasive are fastened to 
the inside of the block. 

“The device is hooked over the shaft 
and a weight fastened to the end of the 
pole.” This pulls with sufficient force to 
Tipe off all the dust and tarnish. After 
‘one section is cleaned, move the cleaner 
to the opposite side of the next pulley to 
lean and polish a new part of the shaft. 
SIE. Wesnics 
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What do You have to say 


when you are with interesting 


Can you hold up 
your end in a 
general conversa- 
tion—or are you 
tongue-tied when 
with people? 


CArerer, the weather has been die 
cussed and exhausted it is only the 
well informed man—the good talker 
—who can hold the attention and in- 
terest of his friends. 

Everybodyenvies a good talker. You 
know from experience the big advan- 
tage the man or woman has who isan 
easy, fluent talker. In every-day life 
men and women who have this per- 
sonal advantage are popular—sought 
after, And in their trade, business ot 
profession they are the ones that get 
to the top. 

The valuable ability of being able 
to converse smoothly, naturally and 
with full confidence is based on hav- 
ing at your command a fund of 
Knowledge that will be of interest t0 
those you are talking to. 


What Worth-While People 
Are Talking About 


crtaining, the mos fate 
those that deal with 
io aeronautics -. 
Trew discoveries In heal 
J lectieiy 

“These ate the subjects that intelligent peo- 
plearethinking and talkingabout. These ste 
the things the worth-while men and women 
bof your town or city are discussing. 

To make it pomible for you and the other 
shoutan of men and women who fea the 
Urge to Keep up with the important things 
scicotises have definitely exabluhed and the 

they are making we offer 
you Tie Pook Gvrot vo Scunct and 14 
Wives of Porvuan Sctence Mowrmtr—all 


for lew than 12 Issues of PorvtaK ScuNCE 
Moxrm would cost you on the newsstand. 


“Tw Pocker Ging o Scams is written in 
simple quertionand-answer form that edu 
‘store fnge fou be the mone eectne 
Seay for tclling the known facts on a specie 
ubjec, Inthis oncbrilinebook ot 264 pages 


people? 


Ihave been condensed all shat you probabl 
will ever want to know about scence. 
You are sured of the accuracy. of the 

in Tw Pocxer Guroe ro Semmes, 

sited by Di. E, E. Free, who 


inte short, easily remembered paragraphs, 


SPECIAL OFFER 


1-70 ScuNct is not for sal 
I , without any extra charge, 
‘with a'14 months’ subscription to Porulan 


Icaverof. Twa Poexrt Guin gives you sl 
that the scientists have discovered up t0 
Fighe now Fumtat Sener ovr wl 
five you al the important, interesting 
Few discoveries of scence for the next 14 
onthe 

Te takes over 300 articles and pictures 
every monch ta tell the readers of Foruian 
Scie Monaural thar has happened in 
the sient, radio mechanical hd auto- 
motive fields 


Your Name in Gold on 


this Wonderful Book 


SEND NO MONEY 


‘Sendno money, justthe coupon. If within 


10 days after you receive the book and 
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Rates 30 Cents a Word. A 10% discount is| 
allowed all contrac for st eases 


‘Advercsements intended for the Augsst 
‘B27, ine shouldbe received by June Sth 


Song Poem Writers, Manuscripts 
Beier 


wi 


SEINE oe Writer Cae D219 Fx Cis 


cia 
eee cry meee ‘ope: Seow lle Waris: | 


el 


| 


oy 


ae Se ee 
ase es, ea 


HES 


z) 


CASH PRIZES 
For the best letter of 170 
words or less answering 
the question— 

“What advertisement in 
the ‘Money Making Op- 
Portunities Section’ inter- 
ests you most—and why?” 


we will pay on July 10th 
e— 


the following 


CASH Prizes 
First Prize $10.00 
Second Prize 5.00 


terests you most and then write 
letter not exceeding 170 words 


yPULAR. SCIENCE 
‘Address vous letter to 
Contest Editor 
MONEY MAKING OPPORTUNITIES 
POPULAR SCIENCE MONTHLY. 
280 Fourth Ave., New York 


PRIZE WINNERS 
in the April Contest 
FIRST PRIZE $10.90 


rio 
‘hosts 


yee et ‘reget 


Branch Office Semice 


EGO Lo mera are 
isa, 18 tata 


‘Busnes Opportunites 
sin edge a oat 


‘Scio’ Aceon Meet’ 


re 


nae int 


ise ater Cinennat, 


SS EL aia ie ig 
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A Glimpse Into the Coyne Electrical School 


ILEARN ELECTRICITY 


Without Books or Lessons 
IN 12 WEEKS 
By Actual Work—in the Great Shops of Coyne 


OME Yo of nce Mit eo Rauation 

Seen arcs oy i 
a Spann 

f ired all th eh = 


ial 
i 
if 

ae 


of Soremtaining la that it ALL 


iene eerie 
Pe eet rer r----~ 
iene sata ae 
ie enue eae H 
wpe aieate ia mpere tee ak @ : 
Pet or [ SSSwHeRE Sm, 
| leeleaasaas Ve tee 

ELECTRICAL ! Josssie 

SCHOOL | 

H.C. LEWIS, Presa, Dept. AT-73. 190-10 W. Haraon St, Chicas, ml. — i aka 
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For Inventors Help Wanted 
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Models and Model Supplies 


$125 a week! 
Free Job Service 


to prove you can 
learn at home in 


PROFESSIONAL 


OUTFIT GIVEN! 


re pata itary Leen AT a rue seit 
BiTeaiee buiiice | SF agp ke eed ence seals 


A Million Dollar Institution 
pee of ioe Cussantee! 


‘Dept. DAT, Deenel Ave, and 38th St, Chicago 


at MONEY MAKING OPPORTUNITIES SECTION June, 1927 
Patent Attorneys Real Estate —Orchard:—Farm Lands Salesmen and Agents Wanted 
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Salesmen and Agents Wanted 


Hao eee 
career D ae he 
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auf’ An tas ae 


TENET, Routh Apert, TTX 
bla Sood 'Fted Sakon ooo fous hee 


siya sericae tee 


Typewriters and Supplies 
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10000 Free Miles 
_of Gasoline! 


$75 to , $200 i in a Week 


VER a million Stranskys have been in- GOOD-BYE CARBON 


‘stall! on practically every. make of 
. trucks,” Not the least remarkable news from car 


automobile, “also on trucks, tractors 
‘owners is that this amazing dovice haa 


Stationary” engines, marine engines and 
ex. ‘Many of' them after three to hanished carbon wil spark Bl 
Naturally when gn i more thor 


Fa of constant practical tests re- 
TW a 
$ IN 3 
A8 nours 


vreased. mileage, more 
Ay eae bil ha bea cut in 


Teas carbon “and. no 
AUPE have remong oery 
er 


porieed line 
not enter the ‘eylinders. to 
score and pit—a conmtant 
Ineniace to every ear. 

more, this deviee pe 
bon already 
leansing, principle 


lug trouble. “Seldom 


he oats Dierticgion 
HOW IT WORKS DARING 
rants a TEST OFFER 


Mail the eoupon nov for frea 
tester, tb went wt 


p 
piece not much larger than a pay a eas it the txt 


ti nae ear yea install fas to waver Amtinn en apk 
itrTt ie'tutomatie and sereglating. Tt tpt $18" to a0 n'a week ina fat ee 
‘perates ‘ons universally ene pretation Stor. "Other men 


ing principle that hax beer approved, 

7 eahaustive test, by experienced ato 

rivers, automobile ‘dealers, and expert 

techn 

Ge ests ave poe that ment carn 3 

waste 30%; of the gasoline porwer thro 
fon, and ‘we have thou 


we earned at this ra 
dine. ery ca eee 


mt exaet plan (ool 
3 fo $200 in'n week. ‘The coupon brings 
it full details without “obligation, AGE 


to 40 miles on a gallon, 
ihevrolet, 30 to 43, Hudson 
19 to 21, Overland, 19 to 31, Nash, 19 to 22 
Hupmobile, 32 10 37, Buick, 18 to 32, 
udebaker, 28 to 27, Cadillac, 12 to 18— 
so ou.” Are you getting’ that many 
es per gallon now ? 


The STRANSKY 
VAPORIZER 
Saves Gasoline 
Dept.G-730, Pukwana,S. Dak. 
Resources $500,000.00 


treet (or rural route). 


sty (P-09 
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- Child’s Desk Built into a Chair 


4 A Spore Secing Toy mug 


for Small Homes \ 


By Cuartes A. Kixc \ 
(IEDREN ley donning pic i 4 
tures and “ \ 
they demribe ie! Whee they 
to go to school the 


Shave New Way |!sis.cr i 
No More Blades a 


KES bey 
wo 
iui 


eh 
eee bane 
weciores tee o 
Searaze 


if 
cal ay 1 
‘When the seat is lifted, a black- is y 
board made of Spy wood is brought in By if 
view. This may be used in a nearly up- a 


ight position or slanted like a des 


‘There is also a rack for papers and draw- Novel chair dest the 
ing books, which is concealed by the ‘hil who likes to dae 
blackboard when in its upright posit : 

In the lower part of the seat are various compartments for writing 


‘materials, games, aivl the 
The views tower construc: like, 


tion ‘ad suitable dimensions While the desi 


ent 


d splat, it 


2a, simplified by making. Uh 


comfortable 
zontal curve of 


y (See | 


| placed 

i red att 

| the neat wh 

\ 
Don't | Envy The Plumber ered 

BE ONE! =n Ph Rad 

erie. leat sine iat ben 
Reece aa ae ly can be fitted into 


‘of suitable 


Bbgpeatno tea rat 


sign and solidity at a con- 
siderable saving of work, 


Parrot Feathers Decorate Unique Serving Tray 


BRILLIANT, colorful “feather mo- corners. ‘The feathers were roughly 
saic” forms the striking decoration assorted by their general tints and then 

of the serving tray illustrated. Itcan be nged on the cardboard. 
duplicated by anyone who has a parrot we carefuly cleaned glass was lowered 
le to obtain a variety of bright he feathers and the frame was put in 


hued feathers. position, “A thin blade was slipped, be- 
Tn this case the feathers were moulted heath the backing and the whole 
by a small. yellow- raised carefully and 
headed Mexican aid face down over a 
bird. When a suff. box, sot dles 
cient supply could not touch the 
been obtained, the table, ‘The back was 
plywood ‘back’ was in place and 


removed from a ma- 
hogany serving tray 


ni and covered with a 
| thin sheet of light 
by Dye 5 leray cardboard, 


slightly 

spping Paper, 
which stretched as 
Fight as a druraliead 


rata lint of Pholegrat ‘ pare = pia pred 

a i ee ES by its to the 

| with Tiny flat. Asromiy ciere ~feuter mows” Te frame of the trny.— 
$25 IN PRIZES. ‘Sion cack are octnee eens 


See Cash Prizes on Page 120 | wl! tacks at the | 1ircihes weeny. scares yolow and white Canis M. Dores, 


Abthe ich ig view of my deat 
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Allarawingsandapece 
My Patent Law ‘sionder my persona 
Just Across Street 
‘From. 
USS. Par. 


Protect Your Ideas 


Take the First Step Today—Action Counts 


©. 
are fled ia the U. 5. Patent Omce 
‘sobetantiat 


mt the U3. Patent c 
We know the 
in! the’ ule 


ny sea 
“a Rave my" Berson a 
Ficveae 

De'tiiat 


i" ln probable at 1 cam Nip You. 
Bae FIRST clip the coupon and get my feve book, 


CLARENCE A. O'BRIEN 
Registered Patent Attorney 

88-8 Security Savings & Commercial Bank Blda.; 

‘Washington, D.C. 

Please send me your free book, “How to Obtai 

2 Patent.” and your “Record of Inver 


Clarence A. O’Brien 


Registered Patent Attorney 

Member of Rac of; Supreme Court of the United Statea: 

rarest St "at Coletantan Sesceree inert 
District of Columbia; United Staten Court of Chains: 


PRACTICE CONFINED EX ro 
PATENTS, TRADEMARKS AND COPYRIGHTS 
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Wall Cabinet Has Handy Shaving Shelf 


By H. A. Barney 


leas use out of such articles than do the 
other members of the household. Here's 
4 project, however, that will please every 
one. It is a bathroom medicine cabinet 
with a special shaving outfit compart- 
tment that bas a drop-door shelf. This 
door gives ready access to the sha 


| WEMEN—and boys too—who make 
things for our home generally get 
| 


it is desired to ornament the cabinet, 
and a curve sawed out either with a 
oping saw or a and saw, Hone fe ava | 
able. “This extension makes it possible to | 
‘adda towel bar and toothbrush hooks. 
‘The top also may be ornamented in some 
such way as suggested at the bottom 
of the accompanying dra 

As the cabinet is intended to be fin- | 
ished either with two coats of flat white 


and one of two coats of white en- 
mel, or two coats of shellac and two or 
Ure coats of white brushing lacquer 

is possible to use any close grained wood 
such as poplar, white pine or whitewood, 


Bill of Materia 


“sald 
when Prank Jordan wes tont'Set orto 
T'vras promoted. over sider’ men 


i. 


Your Home Workshop Problems 
Solved by Experts 


Fs ‘questions that arise in conncetion 
With your home workshop or such re- 
bs as vou do about the house have 


foc pensane and bottles of various sorts 
“No. trouble wil 
building the eabi 


idles, top, 


pair 


bottom and shelves are cut accurately to not been fully answered in past issues of 
the sizes indicated in the accompanying Porvtar Sciexcr Moxti you had 
bill of materials. ‘a complete file of the magazine, properly 


indexed, you would have an en 
of extraordinary completeness. 

We ara constantly selecting tenders 
past issues, which ¢ the nrticles tl 
wish. ‘These bac! 


Dadoes (grooves) are cut in the sides C dlopedia 

34 in, deep to take the shelves D and G. 

‘The dadoes are stopped 1 in. from where 

the front edges of the shelves are to come 
id the shelves themselves are notched 

t to suit. The shelf F also is housed 

‘deep in side C. ‘The sides, top and 


h we have 


% 
bottom are rabbeted 34 by 4 
ceive the back, 
which may be wall: 


Vsing Plastic Paint..Jan. and Ape, 1927 
Valance Window Boards... Jan, 1927 
Patching Cement Work.” 
How to Replace Su Cords 
‘Toys from Old Tin Cans « 
Devorative Hanging Bookra 
How to Make Dovetail 
ng Aug. and S 

‘Woodwork, July 1926 

Refinishing Furniture (varuish) 


Apr. 1926 
What Tools Do You Need? Mar. 1826 


To ant i 


tao Lint ore 


made that the 
‘space rabbeted out 
for the mirror will 
be 1146 by 14% 
in., although the 
lass itself will be 
slightly smaller 
than this. 


AZ 

es Fates oe eta eee 

foeAban Fistien Mre, Co. 

MOD Enright Ave. StiovisMe. | door may be made 
with mortise and 


PATENTS tenon joints or 


Ski Sled 
Non-Tipping Bob Sied 


192 


‘A medicine cabinet 
or "tneaal “Sty 


‘Tralemarks,Copyrights,Pateat tiation, | daweled: together, aes 

Hit wilting snmecbancl | oe crea conatrortd with mitered covers Repu vBlctn Goris. 

oveneste saat eionropen sok core wood in un ordinary pitere Repetrot Elect Iroc 
‘ALBERT E.DIETERICH frame. 


Hand Planing Machine. 
Corner Bookcase... 
‘Neat Fernery on Simple 


Formerly member Reoniving Corp, U6. Potent Oct 
"hated Louger mt ator 
681- Ouray Bldg.” ""Weahington, D.C. | 


‘The side pieces may be extended for 
some distance below the bottom shelf, if 
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Transferring Pictures on 
Glass and Porcelain 
By Exxest Bape 
RINTED pictures on paper may be 
Pircatered Yop for tne purer of 
sale tapers crea 
mr aly Sak Sema 


il the var- 


nished surface be- 
ccomies tacky. 

‘The paper is 
soaked thora 


tacky varnish with 
the picture fac 
the glass a 


varnished surface, 
‘By similar methods prints may be tran 
f 


‘aud 2 teasp 
idded, Or 


print is 
with 


this | 
tacky, th 
the printed side light 
varnish, and the print firmly pressed 
place. “Not less. tha a 
later the paper is: moi i water 
and the fibers are rubbed off, 

ition the print will 


ould it be necessary to 
‘as originally printed, 
hee 


Moisten the back of the paper, 
nish the picture side quite thickly and | 
ict it dey. Fasten a clean sheet of | 


paper to a’ drawin 


trans 
pressed up 
As soon. 


rubbed ge 


re paper, Since t is sof 
ed by water, the paper must be per- 
ted to dey so that the lower surface 
not be destroyed. ‘Then the process 


wy he repeated, 

all of the fhers have heen re- 
moved, the picture is ayain visible, It 
must e var 


permitted to dry for twenty-four hours. 
Finally the paper is soaked in water and 

ved. Should any glue remain on the 
picture, it may be wasted off. 


PATENT 


TRADEMARKS 
COPYRIGHTS 


OUR OFFER: | 


Your first step— 
The inventor should write for our, blank form 
“RECORD OF INVENTION.” This should be 
signed, witnessed and returned to us together with | 
modd or sketch and descriprion of the invention | 
for INSPECTION and INSTRUCTIONS FREE. | 


Our Four Books Mailed Free 


to Inventors | 
Our Illustrated Guide Book | 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U, 
Our Methods, Terms, and 10: 
ments illustrated and described, 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protece 
tion, Information regarding Trade-Marks and unfair 


OUR FOREIGN BOOK 


Agencies in Foreign Countries, | 
; ign Patenrs in shortest time and | 
at lowest cost. 1 


Progress of Invention | 
Description of World’s Most Pressing Prob- | 
lems by Leading Scientists and Inventors | 


ALL_COMMUNICATIONS AND’ DATA. STRICTLY "CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to secure protection, 
save correspondence and obtain early filing date in Patent Office, To necurs | 
preparation of 1d $25.00 on account with model or 
skctch and description of your invention. 
" Hichest References—Prompt Attention—Reasonable Terms 


S. Patents, 
Mechanical Move 


Private Office, Victor J. Evans, with View of Patent Ofce Trou Window 
wenWRITE TODAY orseesrso 


Patent Attorneys 
Main Offices: 760 Ninth St., Washington, D.C. 


Phitatelshin Oficen Pitesburah Otis 
pWorkwort Bite, srbatp Livery li Bis Beare Bile 


Uieage Omer send Tacoma Biles "fa Prisiocn Omets, Hoare Bag. € 
Gentlemen? Please send me FREE OP CHARGE your books xs described above. # | 
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fier 


‘Usiree Stare Carron 


PATENTS 


DON’T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


eto B.C. 
Rew Yori tiny 


TRADE = MARKS 


REGISTERED 


1000 NEEDED 
eens 


{OB TR sie i 


fs 
"atcchaniely  Eletrcl 


essen ma 


tod eran 
i pnt on et 

bens ack after 1, daye 
Sole, inthe ction ite NOW” 


BUREAU OF INVENTIVE SCIENCE 
Rochester, New York 


$25 IN PRIZES 


See Cash Prize Offer on Page 120 
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Television 


At Last! 


(Contino from poge 13) 


| hy the codperation of experts in the Ball Lal 
oratories under the direction of Dr, Herbert 
E- Ives Besides planning the research and 
designing much of the heart Br Tes was 
largely responsible for the development of the 
photoelectric cell to its present stage. The 
Incthod of scanning the’ face or scene by a 
{ream of intense it, ag well as the develope 
ment of special forms of the neon lannp. 
the contributions of Dr. Frank Gray. while 
the apparatus for synchronizing the twa ends 
ef the. television svstem was worked out 
jointly by ILM. Stoller and E.R. Morton, 
tiie ge, wondefl a it til i ar 
from perfection. Many problems remain to be 
solved before it can be given to the public 
For one thing, the pictures at present are 


incapable of being “thrown upon a large 
screen. Observers at the frst demonstration 
found that while the images, as Viewed on th 


the leer 
verre ioe 
fae secs tal ier cose egies 
faites cto eres eat 


Aificulty isthe fact that tele 
ut he used waa larger screen 
icture house, for example—with- 
Ul throwing a far more powerful light on the 
face to be transmitted. Even the light 

now is strong enough to cause disconafort to the 
“actor.” The development of a more sensitive 
photo-cleetric cell, experts say 

‘of overcoming this difficulty 


Apomnr 


Magic Signs of Broadway 
D of colored flashing 


are the produ 
inaster electricane and mechan 
artists as well 

Vor ane advertising dpa, i 
» portray hoviwe oh fire, a, burai 
tnidding was actually photographed. 
picture’ was, trataferned int colors £0. 
mica didky ia red. and. yellow” forthe 
flames and gray and black for the smoke 
Flames were thus drawn in along a con 
Plete circle traced on the disk, 10 th 
‘then the mica support was revolved in 
front of a projector, leaping tongues. of 

peared on the background which 

compbicd the elective exe 

“The sate mica dik artifice is used to 
represeat rain or snow. 
propriate col 


the projector lens. 
irate brig sign advertising a 
re show. a concealed electric 
ically causes a blinding. Bash 
tint? mimics the fring of a gun. Th 
lect of cccen spray being thrown over 
the abip is achieved by the use of four 
stereoplican projectors. 


Flowers That Change Their Sex 
YVOCADO lowsoms, the flowers, that 
precede a crop of alligator pears, 
change their sex from morning to after- 
noon, This was the amazing discovery of 
Dr. A.B. Stout, of the New York Botani 


‘To facilitate further rescarch and improve- 
ments, the newly organized Kederal Radio 
Commission has set aside a special experi 
mental wave band in the upper part of 
present ‘amateur bund (laetween 149.9 
190.9 meters) exclusively for television experi- 
ments 

“An official of te American Telephone and 
‘Telegraph Company is authority for the pre- 
diction that the frst commercial use of tele: 
Vision probably will be the broadcasting of 
boxing matches. For this, he sad, the present 

ch 


ages, while 


‘An open ale ring 
said to be particularly 
Adapted to the lighting requirements of tran 


be, this enucs 
sequn eviienty “Tht coming” poeslblitis ot 
{Cievsion hardly cam be overstated," We tan 
tot begin to guess the wonders it hold, any 
tnore than the originators of 


serving 
‘2 thousan 


ways to our 


cal Garde reason for barren 
orchards planted with alligator pears. 
He found. that certain blowsoms! were 
male during the morning and female in 
the afternoon, and others vice vers. 


Science Advances in Spiral 


‘CIENCE has developed ina sort. of 
wcending spiral, according to Dr. 
J. Newton Friend, of London, England, 
efore the Royal Tustitu 
Scientific history repeats itself. For 
Hero of Alexandria, ‘a Greck 
n whi lived about, 160 B.C., re 
onded what ix generally known as’ the 
first steam engine. Later, after centuries 
of oblivion, the idea was resurrected and 
made practical. Democritus, another 
Greek, conceived anatomic theory of 
matter. 

‘Then science circled about to alch 
whose backbone was the tra 
of metals—prineipally of hase 

By the time of Robert Boy 
li physicit of the seventeenth oun 
had fallen 


my, 


same idea, we are on a higher le 
science has progressed upward in the 
tervening time 


Sratso raven, that mysterious listless 
nest that follows on winter's heels, may 
bie duc to a lack of vitamines in winter 
foods says a Beta scientist. Sunlight 
and green vegetables are scarcer in win- 
ter, and the deficiency, he aay, leaves the 
body an eacy prey to disease germs and 
minor ailme 


Black Death 


(Continent fom pave 18) 


“See how we feel, eaptuin?” said the ma- 
chinist_ grimly 
ilanced at DeP 
tovtry his gadget 

“Ot course { dal” burst DePrees. Ptainly he 
would not desert his creation even ia the face of 
death, "Tle turned to the commauder. 

"Lean trust you to let me go,” he sad, half 
questioning! 

“You ean,” replied Drake. “That is, if she 
wil Tet go 


TKE.a snake the wretched man wormed his 
Tong body through the doorway of his 
“Detachable Turret.” Drake closed the water” 
tight shield after him. In dead silence the cew 
watched the curious performance. Presently = 
Fel ot ight by Brakes hed ike. He 
thew ver the releasing lever. 
Hchind the bulkhead sounded a 
lowed by the whishshoh of 
Tnvoluntarly the men crowded forward. For 
some of them the moment of heroic determina 
stick by Drake had passed. Now they 
taaw the last stra of hope anatehed away’ be 
fore their eyes. Was it possible that Drake was 
‘wrong and the civilian right? “How could they 
‘One of them groaned aloud. 
Drake sill stood before the operating lever, 
Thad passed, though it 


amp, fol- 
ishing water. 


race 


Suddenly, with a ery, he wrenched 


the ‘opernting lever, hack into place 
Sie dida't lt go!” he punted "The man's 
drowning! 
Securing bolts were replaced. ‘The turret's 


door was opened.” Into the X-5 rushed more 


He placed the bedding 
locker rained above the level of the deck about 
which sloshed several inches of water. 

Frees allowed 
out. ‘Then feebly he raised himself 
tlhow. ‘Tears coursed down his cheeks. 


He atetehed 
woward. Drake, 

tut nave ux commander. Only you can do 

it.” He sank back. ome 


Consternation at 
inted device gave 
way io less. panic, They were trapped 
‘he rgtlncs of al paalyad thee ae 
ties. ‘The awful choking of gas victims seized 
‘one after another 

‘Now, if ever, Drake must show his leader- 
ship. “Their only hope lay in somehow enlisting 
the aid of the Fifeow just above them, 

ILonly he could get one end of the submarine 


up, the men might eut their way out. "That had 
heen done on the Sif. But that boat's parmps 
worked. "The X=5's pumps now had col 


Moreover, the vast weight of water ia er bow 

tcbored ber anvly tthe bation, 
‘A don wil eas flashed throug his brain 
Bat ‘none congealed to. practical form. His 
inary armed hi ack of 


quawed his fit a 


the idea. Before we left the yard I 
craved over the (Continued on page 122) 
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PATENTS 


Just as it is im- 
portant that youpro- 
tect your idea with a 
patent, so it is imper- 
ative that your pat- 
ent covers your 
vention completely 
The one best way to 
assurethis isto retain 
a reliable, experi- 
enced patent attor- 
ney. 


MUNN & CO. 


PATENT ATTORNEYS 


Associated for 81 years with the Scientific American 


522 SCIENTIFIC AMERICAN BLDG. 


Washington, D.C. 
519 VAN NUYS BUILDING 
Lat Angyle, Cal. 
664 HOBART BUILDING 
So Francis, Cal, 


1311 TOWER BUILDING 


Ask for free copy of “Patents—A Book of 
Should Know” and 
Send for them NOW 


PATENTS 


ones erence 
ear wesuLts 

IAN, Patent Lawyer 

Washington, Dre 


NVENTORS your ibe 

YOUR IDEAS | 

Send for our Guide Book, HOW TO GET YOUR PATENT, 

and Evidence of Invention Blank, sent Free on request. _ Tells 

our terms, methods, etc. Send model or sketch and description 
of your invention for Inspec- r- 

tion and Instructions Free. 
Terms Reasonable, Best Ref- 


erences. 
RANDOLPH & CO.:— 
| Dept. 130, . Washington, D.C. +" 
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An underpaid bank clerk 
a year ago......Today a 
BIG-PAY 


ELECTRICAL 


pagename arin 


wious eepercace ates tombe in 


HeLa ee thee 


ELECTRICAL SCHOOL 
LOS ANGELES, CALIF. 


PADDING MACHINE 
VEST POCKET 
ADDS, SUBTRACTS,| 
Gia pg}ecrrieiues, prvi 


TN 


1 tam clon $8 50—aend win chine rea 
1 ct uating mactine ©. 0. 1. 82.50 pus poste 


ses 


weer 
DRAW CARTONS 


Turn Your Talent Into Money 


the Corse 


‘nine il eta 
HE MoU scot oF cArroonNG 
1 Peo Be, eo, On, 


Black Death 


(Contined from poge 11) 


from end to end. I noticed that they'd only 
recently pat in_new engines. ‘They lowered 
the cylinder sections down through the main 
hatch and worked them aft through both 
‘hwartships bulkheads. If we can unbolt the 
engine sections and shift them forward this 
change of weight ought to let the 11-5 rise om 
hher nage and stick her old stern right out of 
"A mulled cheer met the suggestion. One 
would have Uought that Drake had am 
nounced the boat's arrival on the surface 
Instead, as both he and Harboard knew, his 
plan was but a final desperate move, of 
the chances for success were microscopic 
| "Bot with a blind faith ia Drake all felt that 
the plan would work somehow. ‘They even 
talked of the surprise those aboard the Falcon 
‘woul feel when the X-77 nose nodded above 
the sea. 


HASTEN the work Drake divide. his 
crew into two ganks. These gangs spelled 

‘one another every two hours. In the choking 

Tames every muscular efort was painful. Slowly 

the men weakened. B 

tome avdmitted that def 


s 
Aisconneeted al dragaed forward iy bru 
forge. "Slowly the Xoo was tilting upward 

| "Twentysodl fearful hours passed. Bra 

| grew numb. and” muscles would. scarcely ne 
Sond. But the prisers struggled on. 
Sade the wh deck hove gidily 
vpmunl as though Tift by’ an unseen tas 

Aa a8 sudden 


an tahigh ct the inky blacks, 
cevaghs toe" selene sized ok 
‘erialy: ee athmartahips bulkheads had 
ircome her decks 
Rt'Draks's direction the chief mach 
crawled upward tapping with his hammer 
ie went 


‘ight open mew seams 
ist cut a hole and signal the Pialeon 
ik again 


ten minutes 
“asp the fest driller 


to pierce the akin of the oat, as a jetof fea 
fol ait struck his sweating fare. The next 
Instant he gross 


Took! 


ni angry, waven 
driiog belore the wind. 

The Paleo ws nowhere insight 
It'ean the end Posy for few hours the 


‘crawl through. And even if they did not drown 
for suffocate in the meantime, they could wot 
live in the tempest outside. 

"Yet even now the commander would not 
surrender 

cing a rod, chet," be called;“one of those 

bottom sounding rods. And let me have a 
shiet. We'll just shove a signal flag up through 
this hole of ours 

‘And, not to appear to have surrendered. 


Drake hep thone men who cout til stand at 
work driling away at the steel plating, A 
‘woodpecker might as well have tried to pierre 
Stone Mountain. And all the while the X-5 
imperceptibly but surely’ settled back toward 
her level. Hy midnight but few inches free- 
Tiaard existed between the tiny vent and the 

‘shot frine through it upon 


‘ghostly glow that lighted the storm 
sca. Drake rubbed his eyes. Was it the vision 
‘of a brain disordered hy’ the torment of the 
hours just past? Or was help really at hand? 

fe Woke aga ime le aw a brilliant 


ea long atuterng 
"Tie Faloon's Tek! She's f 
screamed Drake and fell evhauisted 
The rescue was a feat worthy’ of mention in 
the annals of the sea. “Oil from the Faleon 
fattened the ugly combers. She maneuvered 


to windward and made aie. Perocay her 
trhalebont worked dwn upon te Xed'inking 
fern 


I ieee he 
Bron na ag ha i eo 
Bor smc let et 


ee Ei aoe ee , 
ve minutes ater the = gave m great uly 
and sank out of sight forever. e 
ithe shee water of Hampton Thoadn 
the Fala anchored for disembarkation ofthe 
mittee aad of the turers of the 
Telind closed dors iv her stall wan 
zoom the Secretary of the Navy gathered his 
purty before he left for Washington 
lemen, T take Jax the comennes of 
mt that a detachable eylinder mag" be al 
in theory, but in practice in probably 
Beno wean the inherent rng a he 
“There as no lsenting voice. De. Dee 
rece, ooking i ann shaken, ws wot raw his 
om 


HE Secretary turned to Drake: “It gives 

tne great pleasure, commander, to tll yo 
that Thal ge the President and Congres to 
sppropriate fora submarine baacd ext on 
jr lan In omergeney her main ene 
ine tarp ten cn be detached from te 
foundation sifted forward of as A 
zanbole wil be placed her extreme bow aud 
st ber tern. At you have posted out, thin 
{he siaplet and non ellve mods of cacepe 
ft ew of migken subarne 


“Thank you, ni" aid Dre beating. 
Dr. Debiwes rom al stood oateudil Tn 
a low vous he asked! "May Tsay'a woe, Me 


ernment.” 
{tarned to the aficer be had dealt with so con- 


olding out his hand, the inventor 
“Tanto shake 


a 


‘See thie wore 
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Bare Hands 


(Continnal from page $2) 


‘The result was a very eavy and stundy shaft. 
foe metal bearings,” said Thornton, 
It was not simple, but by welding a square 
piere ‘of metal to the end of his shaft, he 
managed, after a whole day's work. to bore a 
hale ta it, in which the shaft would ft, once 
the bored section was ext off . 
sa him make the second bearing, and a third 
saw the completion of the lathe, with metal 
bearings and shaft 
"The only trouble with this power plant.” 
he said, “is that une can't take off anything 
wore tay Bingo the belt will i.” Si 


the bottom 
ia charvoal 
"Then they 


2 crude plane made fro 
that they eoukt find and with he blade het 
in place by a wedge, a small grindstone that 
Ikelly laboriously chipped out of a layer of 


shaft that 
better adae, 


Drenkfast, 


“well have to divide up 
‘work. You and Kelly work on the 


‘again on th 
aly 


Heat; and Ft arto the engine 1 the 
to get the job dove within a reasonal 
Tirort time, More of ww could work atthe boat, 
but I don't ace how all of us cwuld gain much 
by working on heen fori as be made 
piece at 
Tight," replied Williams, “Let's go." 
It was a week before the keel of the lout 
was set up, ani the stem and sternpost were 
rected, but the job was well done and sturdy 
‘The ways were placed beside Uhe seats where 
it widened out after emerging from the ravine 
ft the foot of the chil. A small sand bar lay 


with the stern ext off square, 
‘was high and her sheer was marked, 
road and deep and sturdy. Planks 
des had to be eut laborious 

adaes out of trees that had bee 

fone plank to each hall tree. W 
finished they were heavy 

with the greatest difen 
Imade fast.” Still, after many: days of heavy 
work, she was plant 


[THE metie Mhraton had een 
ing strenuously at the engine. It took his 
‘days to make the patterns for the base anu for 
theeylinder, but once these were completed, he 
‘shapes were duplicated in metal within 

three houry—with Oomak and Kelly helping 
at the blast furnace. In the frst attempt the 
elder when dag ot of the mise sand and 
y that had been carefully prepared for cast= 


BE 
i 
£ 
3 
i 
£ 
= 


Ee el wire © could tot peek 
turned Gut. Ste casting had tole done over 
‘Atiast, though, a smooth casting stood 
Deside the welhformed base. and. Thornton 
could turn his attention to ater things. 

"What reversing ink ares going to use?" 
asked Willams one day when he hed gone 10 
‘horato'yamitagee atthe ani, whe the 
piston bead wat being rade 

"None at all” repbed Thoraton. “It's hand 
enough to make the (Contnye sx zee 12 
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Bare Hands 


it it 
Kelly 


wouldn't be better 
can do a lot on the heat 
‘on this ensine 


ne to help you 


set itsmade we can both help 
ed probably save time,” agreed Thoen- 
ton, and thus it was that the naval architect 
fumed his attention to the forge and lath 
Bf he matarallyeed ch dretion a 


tance frown 
What shold I start on?” he asked. 
Why, tura out the inside of the evlinder, L 
guess," suggrsted Thornton. 

“Do you suppose can manage it? 

1 don't see why nut. “The lathe is a bit 
rickety and the tools are crude, of course. But 
it ‘can dit 


Thad planned to mount the tool in place 
of the chuck,” explained Thoraton.. “L Sved 
12 place where the eslinder can slide back and 
forth bong the frame of the lathe, and the 
tool can turn arousal. Tl help you get starts.” 


ITH a slot and a wedge Thornton fas- 
‘tend his best tool in place of the chuck, 
the heavy eplinder back and 
forth ‘along the Ted of the lathe Willian 
ianaged to get it turned out. Fi 
ccqually dificult, but at last the 
ready to take off. 
Atay rubbing dow 
ved with 


‘dasa later. 
vie 


‘That will 


While you were 
working on the lathe T nade some pretty good 
Feamers. That's why I said rotary valve 
‘would be better than a shding one. 
‘Once more the big cylinder was 
‘on the lathe, and before dark a conteal hole, 
that had been cast in au awkwant lunsp of 
de of the eyliner, was reamed 


put ack 


now.” retmarked Thorn 
“When we take the valve well grind it 


in by Tea 
D 


‘of work for both of them followed 


hy placing all «dosen metal pin in the bot 
wm of the plate to boll a washer with «hele 

the center for the piston rod. and. Doles 

tthe outside Yor tbe pins, he vod was 
thease through the washer ana Uhrough the 
Tottow the cylinder, strips from. their 
Fjamas were wrapped. tightly. lout. the 
Shaft between the, washer and. the. plate, 
faa ually, the pins were riveted Ughtly 
flown ‘upon, the washer, forcing the strips 
‘of th atl more tightly agaioat the rod 


HE piston followed, and # gmove was cut 
‘about itand filled with stripe of cloth 
fax the packing bow had been. The botto 
te of the eylinder was bored for rivets, 
oles were hore diagonally from each end 
‘of the eslinder wall into the comical hoke that 
Thad heen cast and reamed in the hump of 
metal on the side of the eylinder, and the 
Cylinder was set ep. 
‘Thornton undertook the task of making the 
crank shaft, bailing it up in five 
the three bearings, which were hand forged 
turned down om the Inthe. ‘The ends of tl 
‘were made square, and in onder to build up the 
shalt, two heavy uks of steel were forged with, 
‘square holes in each end. ‘The squared ends of 
the main bearings were thrust through these 


square Tmaiaeltial ince, while the 
connecting rod bearing was welded at the other 
fend of the links.” When the crank shaft was 
d ‘Thornton set about testing it, 

‘tone Fink was too short, throwing 
sit ling of the at” Reyairing te trouble 
or he hd to heat the 


had ili ju 
its brother. A flywheel wax cast with a x 
he i or the shaft, and was turned 


matched 


ust, valves are 
not going to he alolutely perfect,” Thornton 
explained, “and I want the shaft to get past 
the center before the steam comes in and 
stops the machine, or makes it hack up it 

Anywas' the machine ian tal 
aand a yvhoel will help. 


shaft opposite the 
fiywheel a flange was built, to seve the 
double purse of a thrast block, to press 
‘neainst the heavy’ base of the engine whet 
pth of the propeller was to be ta 
Spal he ek lt 8 proper 
shaft. 


voalve that aa to serve ae 
ports and had, farther 


mething of how to 
‘when be had bul the oe 


rectangular piece of 
the lathe shaft. One 


Sion was hardly aq ‘nel more, 

‘Thus on two sides oft wth 

ole ratne to within an eighth of an 
le surface of the metal. “Along the 

side of these thin section he et 


‘cigs om the ei 
vet the’ shat. “Tors tae aluilar Nearogs 
ind tobe mace, and we ment tear two 
teeeks om the thie. Wiliams, athe 

Tine marmged to rake the ocks and plas tha 
Sif re nl Yr the eonectng 


HEY set the machine wp. ‘The bearings 
‘were riveted in place between the base of 
the machine and metal caps that Gtted above 
the shaft. The connecting rod bearing was iti 
larly riveted in place, between the lower end of 
the rod and w cap of metal that ite around 
the bearing, The machine was eru 
tres eosiflo aon machine vl be bade sud 
a they turned the flywheel they reached the 
fcnelusion that, lavishly oiled, it would serve 


pi ae 
‘he valve remained to be made 

‘id you decide oan cone. valve?” 

sel Whiluns whe bel stoner tenia 
Hie cation after observing the wnat of their 
long veecks of work az it stood between the 
Inthe sid the forge. = Woukin aide valoe 
ave boon beter? 
“Novdouits replied Thorton. “But. we 
can't make » perfectly true Hat surface, such 
Su sie valve requtes. And wre can take a 
prety tro curved surface. ‘The fide of that 
Sonica opening is Ceatimit ot aaa 180 
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| Bare Hands 


(Continual 


| steady pety smooth, Wen 1 ave toed 
pep Rae leg i Pa 
hand ned nich ee liic ie, In boca 
Aiea abe an ecans poms By 
ee et ee arty a 
Taal 

ee 
Tel iene te clive 


ne as be spoke, 


phe oa 
| from the 


‘On the 

her fat place that 

| ran from the middle to the thick end. ‘Thorn- 
ton had ton the lithe an 


power 
‘Naw only the boilers remained to be made 


| vex. It will jst naturally 
er pant could. be. assembled 


mks. At, 
ower deck covered a galley and a thems room 
—tiny’ but complete, 


‘as yet there were 
10 boilers in which to generate the steam to 
it, and the four men felt far more like 

ng their attention to making 


HE task that faced then was far more 
nous than what they had been 
"They did not dare make a single 


doing. 


1 be stronger than a large one, and they 
sl generate stcam with fess danger. 
fi 


Yard enough to build that way, without an 
fils. So we'll make them three fet in di 
ter and four feet long—perfectly simple—and 

ci have to hammer out the plates by hand 
{rivet them by hand. Thank goodness we 

the holes on the lathe.” 
“How about rivets?” asked Williams. 
fou'l need an aveful lot, won't you?” 
Thornton smiled. 
T've figured it out,” he replied. “Twenty. 

seven rivets to a plaie—forty plates to each 
Voiler—twenty-seven  (Cantinued en page 136) 


hand, and had a Bat. | 
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‘uite,” laughed Thornton. “You and 
Kelly tackle that while Oomak and I imake 
the plates. That's no cinch in ite 

‘Williams and Kelly, having fest cast small 
anvils for themselves with a1 V-shaped notch 
in each ome, began pounding out rivets. Day 
ter day they heated Lite of metal and 


pounded strenuously 


rogers 

tempted thee trae taka ater warty 
Rie cet cipher 

ote teal 

iat umal ets cers vied taper te 

velba can heat eta cee oad 


ten feet long. This was beaten into a curve 
fand the ends riveted together 

picked the red 

them 


with beavy blows. 
‘Next they made the ends, and hammered the 
sound abet they ba fastened get, i 
shallow pans, with the edges turned tp 
{ach or to all the way around, Holes were 
bored Uhrough these upturned edges, anid cor- 
ling holes were bored through the ends 
‘Of the boilers. Finally one end was fastened into 
‘ch tie ad ates Wid out the varius 
that ad to be cat in each one "One 
pnine ica pipe fending to the 
forthe safety valve, an 


‘steel Fou, which was bent at 
ight angles. Marks were made with a cold 
‘Chisel om the end of the boiler where Uhe je 
‘was mounted, showing what the float. would 
Indicate when the water was pumped in 


SIMPLE hand pap was made to fore 
STL bd rere ae i oe 
Se ri eee pean eee 
pte ere 
geo 
ep raise 
ee ear 
Sane ak aaa ee 
ee eS 
sae ta tn Ta ae 
| eae ‘and they had lived there through the 


Spring and all the summer. ‘Now September 
‘was upon them. ‘Their beans were long and 
theie hande were callowsed. —‘Theie maces 


‘were hard and Wher faces tanned. 
Tut their tasks were simpler now. One of 


the principal ones was the cating of pipes. 
They wool ‘cd eg acne 
inches long, one Tith places ini 


apis throttle, an ire cons "They made 
the pat ‘on the lathe, 


Bare Hands 


‘ontinued from 


Se ccccuniuninecaaree 
they gota pile of ingots exactly his, weight, 
which they still estimated at one hundred and 
pounds. “These were divided into three 
‘equal piles, each of about. sixty-three.pounda, 
thro of which were smelted dawn and fastened 
to the rods projecting upward from the safety 
valves. The bottoms of these plugs were cree 
‘one square inch in area. Therefore, ifthe steam 
pressure came to exceed sixty-three pounds, 
‘or thereabouts, the valves, Uheoretically at 
any rate, would ise, and the excess pressure 
a he rlas 
it they had 0 idea what pressure the 
‘boilers might hold, so they put water in them, 
‘uit fires under them, and retired toa sale 
dlitance, hoping that the “pop valves” would 
‘work in time to keep the boilers from explod- 
‘Tine after tie they ha to dea the 


hough, the seams were tight, wad the poy 
yates it, permitting tong pies of ste 
{o escape before they settled down once more. 
‘Tie tri was a succes, and they were jubilant, 
‘Their next job was to install the machinery. 


-Y CELEMRATION othe competion ti 
Toschiatierethemuaey route 
i at ree 
a 

iat eas 

peas 

a oad 
ice ns pa 
patent a ulate oe 
oy blog lee eiay tte Ma eae 
(eee 
saat ee nad ce Pe gt 
Weielapenieetl Goon auc 
El ed od 
Spin, Te Sok frm the frac ier 

3 ey at 
et fr, te ee fey 
Seeing core gt tere ie, 
Tet Tein le ane 
bei fn ect a 
Spee ee 
Taare Gam eee eS 
tome sho oes 


ad never before attempted. 
wondered how he 
‘hat Risks Joe had 


HIE, conversation turned to the nest job— 
that of getting the machinery into the boat 

Gommak had Just deposited another feh om the 

table, and tirned about to put stick of 


fon the fir, when he started I 


alien through the 
Te'topot the open dor. then felt dal 
‘hd pon figure that stood inthe dark ust 
Cutakde: ‘There waa w er A beady fll to the 
Eu Ahad reached gh th dead 
vith ta fingers outstretched in Ue Brelight 
‘The nd clenched; n_groan cate from Uhe 
dn eon be done 
“The men about the table Teaped to their 
fect, ‘he benches on which they had 
ESc Siting ey ove the nog beck tarot 


‘old to the edge of the flickering firelight. 


A.woman on this lonely island! Who 
is she, and how has she come there? 
Can she, perchance, explain that dread 
ful ery, of solve other mysteries of Devil 
Island? “Another great installment in 
next month's issue. 
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else, ee radia 


i nor mr Ste. he |W SE SPARE TIMEONLY 


Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
‘study and you can remove your 
present handicap within two years 
‘You will enjoy the lessons and the 
Knowledge you will gain will well 


trorke with Ieper, metal cable, 
Sutlels per day toe 


Skin Troubles | omen 


Cleared Up—otten in 24 hours 
owen beri of 
a 1, enlarged pores, oily 


ight percent of 
is abn 


the same if steam or 


cable costs usually 
The labor in a job of carpe 
estimated at forty” percent of 


ol single por iis saa 
Destin, tevemte persed. E08 
While in building there is satisfaction, 

ng value for your money, economy | 

‘end in itself." The cost. 

ill be forgotten in its en- | 
bbut the triumph of undue | ame z 


Send for this Book 
that spells P-R-O-F-1-T-S 
for your Spare Time! 


startling revelation of the profi 
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‘and equipment; no tire or garage experi- 
‘ence required. Nestler operators 
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Secrets of “Cold Light” 


(Continued from poge 2: 


plants, He has found thie efiienes 
even for such a low form of haminous life, to 
brent least twice as great as that of the average 

nt, in which only oe half 


amino bacteria sometines grow on ani 
mals, causing the latter to appear huminous. 
Sind fleas thus infected shine brightly in the 
Seaweed. Certain fishes house the 


‘The most remarkable isa deep-sea fish called 
Photoldepharon, of “light evel.” discovered 
pths of the Handa Sea, Dutch East 

shies. Photoldepharon forms a queer 
partnership with microsopic Tight givers, 


Providing them with board and lodging fa 
Feturn for illumination. ‘The bacteria are sup- 
ported just heneath the eye, where they form 
En ever-burning lantern 

"As a means of shutting off Uhe Tight. the fish 
has developed a curtain of akin, resembling am 
eyelid which it-can draw over the Tuminous 
‘pot. Te uses this queer lamp aa effectively as 
imino fabes that supply thie own Hight, 


‘VEN, human beings ocrasionally e 
‘much the same sort of leninosity. 
times, before modern medicine and. irgers, 
‘wounds became infected with 
teria which caused. Ube 
"And then Mex. Christine 
Columbia. University, recently. 
fore the American Optical Society the theory 
that nanan nerves eait Tight, much as do the 
firefly and glow 
‘aime that 


aside the eye. 


Tt is probable, she sy 


twenty-five years without showing anything 
Ibut lw grade ore. fact, soung Frank Hore 
ton's father had Yost momey tracing vei that 
felled nothing better than $12 a ton. Then, 
Us tainee, the Inve found their fortune. 
“the wealth of the strike is described. by 


“I broke pen 
ineben im diameter,” he tella “and 
fered with free 
owed the same values. They 
Were at least sity percent gol. 

"An Oakland, Calif, newspaper reporter told 
cof seeing a single handfal of crushed rock yiekd 
{io tablespoonfuls of gold when panned. 

"The lure of gold is as old as history. “Prom 
the earliest civilizations possesion of gold as 
imveant power and wealth. and it has beeotne 
the world standard by which the value ofall, 
things is measured._1t represents concentrated 


Platinum, cobalt and nickel 

ium is prirelese in comparison 
Indeed, gold is as plentiful as copper, tin and 
Jead. Htvean be found almost everywhere in 
rocks and sil, even in the ocean. 


AUSTRALIA men actually make alii 


{ew places is it found in quantities sufciently 


‘concentrated to pay large rewards 


| 
| haniness, its usefulnes. Itz Tick, yellow 


Ister endures indefinitely. It neither rusts 
‘or tarnishes readily. The metal itself, ove of 
the elements of nature, i ll but imperishable. 


Forty-Niners of 1927 


(Continued from page 2 


that all our nerves have this huninous power. 
Destor Harvey and others have. revealed 
the process by slick living light i produce 
‘Theraw materials are osygen and water. The 
“power plant” which produces the fight cone 
tains a Tuminous secretion which “can be 
parte int tw dati parts, One of tes, 
ed lacsferin, consumes exegen to po 
the lights The other, known as lcifertae, is 8 
tala ot “nating maton, “wich 
tive process. The exact chemical nate 
(F lcierin’ and Tuifernse remains a mystery, 
though the former ia believed to he n patel, 
While the latter related to the alumi. 


HE, amazing thing about luciferin as a 
{hat never nem em 

xen tol on fo 
cnbines wit oxygen amd veniabes ax ga 
Fiat when Tacfrin combiace with oxen i 
tenes» laminour substance, calcd oxy 
Hocfein. which in ot fnt but return in 
to lociferin wien te Hight goes out. "Ten it 
io ready to he lighted again. ee 

‘Thies what happen when the firefly ashes 
it Tight om and fH ix moment 
Ind an letricasilght, whene baer wo 
Trova itself after every a and con 
renew tel inde 


2 isan extraordh 

Harvey. "Te econcimy of i evident 

already. possible to. devise lamp in. which 

incierin fe burned continnounly over and over 
To wm. the 


It is proof against attacks ofall ordinary acid 
Moreover of all metals, god an, be worked 


ia ni 
sir. 300 fot ong! 
; fs 


processen separnte the other 
ina ros the pci bake ely nt 
wire gold, becuse it too sot to withstand 
Tough wear, All our coins and ornament are 
illoys of gokd with copper or with copper and 
Silver, ‘United States eins contain nun part 
of gol to one of copper. 

ewes care the purity af ol hy a 
ats, oF tventy-fourth “Tho, pure gold 
ie said tobe went Most 

ity isnot more than eighteen carats fine 

Tn the last 300" sears i i estimates, en 
ave inc more than T8000 tons of gold. 
And they have hanily scratched the crust, 
‘Alchemists of old spent their lives endenvor: 
ing to create gold from baser metals Modera 
ingicians of eience, seeking the mime al, 
Inive reported sucess in changing mercury into 
‘id, Hough aot profitable. 

Some day science, discovering new secrets 
of matter or delving into the earth or plumbing 
the mysteries ofthe nea, may make kl cheap 
‘ss dirt and put an end forever to stanpeves, 
Meswwhile, the glittering rock of" Weepah 
races men’s hearts beat fast with exitemeat, 
find the rerest_ gamble im the world builds 
{ented mining camps overnight. 
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Answers to the Sam Loyd 
Puzzles on Page 67 


‘The Tree Riddle 
rmamerals, CL, and 


NK. and jou have | 
You should have | 


CLOAK as the answer. 
feueseed that within five minutes. 
Dividing the Apples 
| | The full names of the four girls are Ann 
Jones, May Robinson, Jane Smith and Kate 
Brown. ‘Twelve minutes earas a high rating: 


‘The Zulu Battle 
Flag. 
The diagrams 
show how the w 


Needed in 
. Aviation! 


ad have been a ten-minute exercise. 


An Elfish Equation 


pail $4.30 for her hat, 
1.50 foe's blo 


AMERICAN SCHOOL OF AVIATION 
‘Dept 136-4, B68 S. Michigan Ave.,Chicago # 
~Oyportasitios mth Alrtaoe ted” lo te 8 


RERTEMIMG | 58: 1023: 12 


Mechanical 


. 
si re at Home 


“Michigan Ave. at 20th (Dept 35) Chicago, Il, 
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City Populations Predicted 


population of approximately 
This planet cam 500,006,000 persons 
simi fi ou ns many a ee re 
no. twenty-eight percent 
hie wel ri ing inthe pie 
‘and Avia today 
sits of al the werhts Shebttatsr fe cout 
three hundred years, Profesor ‘Pencketi- 
Inates, the Europe and Asi total will have 
Increased another half bilionand ail be 


uly a quarter of the world’s whale poplation. 
Sort “Americ, he Teves wil eventually 
‘support 600,000,000 


peer lore a 
Se 
amie i ae 
ete 


[5,2 John Hopkins’ estimates, the sift 
from rural’ to urban population i. sig- 
biffeant. Tes possible, from them, to calculate 
hat the great cities of the country wil grow 
to be, Sity or m hundred years from Sow. 
Hen thigh Ue otal papalation "of the 
States will apparent increase litt 
more than Bifty pereeat i the next seventy 
ire year many the lee ite wil doa 
even treble, Population. Taking 
the “law of growth’ as a basis, itis posi 
te work out a ata of what the eading 
Cities ofthe country touay will grow to be by 
the end of the century. Here are, figures, 
Hae om ie erly “owt cure” te 
sities adhe _prbabie populations a the 


is 


OF course, these are only rough appro 
sm ded oh ny tations 
hanged. AY any’ time new conditions may 


Wonderland of Science 
Cental fm pane 


mission unite.” ‘This did not satisty the 
Scientists. ‘They wanted more delicate test 
than one in which » man listened to sounds 


fand guessed at their relative loudness. ‘They 
Ina found out another interesting fact—that 
‘while the human ear i not infallible when it 


Tomes to comparing two sounds it cam always 
tote even the lightest diference betwee 
them. But to lodapeakers ide by sd ad 
{iar ca ell wn ry mud ai 

sh "loudspeaker that wat con 
coded by fuigneat alone to be n.good on. 
Tiny worked with it and adjusted it ntl the 
Hic at pote Roel teamed 
nt ote é 
: ‘All sounds reached the car with 


shitrary voltage and 

arbitrary (oa st and measuring its 
Fesponse to some arbitrary electric current. 
Hi Denk pts fll ed sen the 


and Loa Angeles have already 
With such figures as that for San 1 
bho account is taken of neighboring ei 
Shand and Berkley scrote be. Aloe 
fand San Raphael. ‘they may form an 
imposing group, rivaling anything else on the 
Pacific Coast. In the sume way, Seattle and 
Tacoma may form part of @ great Puget 
Sound unit. 


N, THE South, conttions are ala 
ging so rapidly sat it is impossible 
to say what tomorrow will ‘Fart Worth 
cor Houston may be jumping forward in un- 
er ten Years in 4 a tia wt ma er 
the. phenomenal ‘the last decade 
seem merely a beginning. New Orleans, or 
Atlanta, may see the start of a boom that will 
‘equal the recent. Florida excitement. And 
soe Knows what Florida ites will do, 
‘reat metropolis wil 
New York. Dr. Pearland one of h 
Prof. Lowell J. Reed, have ca 
New York figures in full, In spite of the fact 
‘that the lower east side holds already Ue most 
densely populated district in the world, with 
219,250 people living ita total area of lest 
than three quarters of a ingle 
ther catimate that the af New York 
continue until the present population 

‘hore than doubled! 

‘The population of New York City, on July. 

93, 


11,490,000, ‘Thy 2000 A:b., the figure for the 
tolal aren will be 28,703,000, and for the city 
district alone 13,948,000. 

“Think wha that rane Arey, on oo 
corner, 40,000 people pass in a single hour. 
Crowding seems ta have reached an absolute 
Hants What wit the coditon be ity" ears 
fromm now, with the population doubled? How, 
in the year 2000 A'Dy wil that great New 
Norkcares ppalaton of early 9,00,000 be 
housed. transported, “answers. 0 
those questions will be told in another article 
to-appear in an early iomue, 


Graphic diagrams show what 
makes of wets will sound ice. Here 


emia ae Te a Ores 
ie, eset ce rea me 
is ieee neice eels 
et ence eee 
Seeder ars ee 
nares ee 
tere Sern sae ae ee 
peop er eg Wee res 
Faire atc 
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| How Sea Flying Was 


Made Safe 


Danks grew thicker, the river trafic denser, 
Until the clamor of ‘sirens penetrated even 
hove the noise of his engine 

Now the towering skjline of Manhattan 
came into view. He swung almost to the edge 
ff the Palisades, then straight to a landing 
field at the northern end of the island. “While 
his sesstants filed the gas tank, Curtiss 

hed to telephone the editor of the IV 
T have landed in New York Ci 
announced, “but, I am going on down to 
Governors Island 

New York's millions watched, unbelief 
changing to amazement among the throngs 
| thet "jammed" windows and_roofs along the 
iver front. Curtiss Bew out of his way’ to 


round 

‘One hundred and fifty-two miles he had 
flown, in an actual time ia the air of two hours 
and fifty-one minutes, at an average speed of 
fifty-two miles an bo 


commaniling 
ficer at the Island, as he seized the Miers 
and. 


EOPLE, at last admitted that aviat 
“arrived.” i 


} 13th ina 
lane: the frst round-trip fight between two 
Large cities, winning the prize offered hy the 
Now Vork Timer. On the 4th of July Curtiss 


‘wom the 83.00 prize for the 
Ay fy miles over the oceam 
On the mune day Waller Bron in a W 
| machine made new work! altitude revord-— 
{6000 fect. ‘Then, ‘om. August. 0th, Curtin 
fade sooiher worlds record. the, longest 
fight over open water, sixty-four miles over 
{tke Bre rum Clevelaod to Cedar Pownt and 
back agin in 9 dev 


rainstorm 
bl coer, the 
ton fying at Sheps 
‘in August, with 
‘once: # marvelous 
the old Aerial 


‘communication between a 


‘Claude -Grahane-W 
fand with a Bleriot monoplane and at 
alight 


Boston beat Curae rgin. And 


‘hiled to let the sounger fellows, 
‘do the exhibition ‘lying and racing 
devoted his time to developing the airplane, 
inventing improvements. 


“HE international challengers went after 

the Gordon Bennett cup again that mugn- 
mer. Curtiss had built « monoplane, but at 
the last minute decided 


Leblane. the French contestant, had probably 
the fastest machine, but rrashed into a tele 
| graph pole at Belmont Park, and Grahame- 


| Witte, he Etim. 8 
het: ti Iuterentionsd 
| the'Ritentie, 

‘Now the Army and Navy began to get in- 
terete in sng, Congress male tiling sp 
eo Toe ving experimente-"8185,000 


‘2 French ma 
Eup heck across 


the Army, #25,000 for the Navy! Curtiss 
teach, without charge all the Army 
ey oficrs wha thei “pertinel 


‘ight asd tv learn to My end 1. 
‘sablinbed the aout (Citi on se 158 


Mt 
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sing port at San Digo, with Sve papi 

"Nom besides getting the Army 

into the air, 

his own earliest theory that fying over water 
od be made an ae ana racial 

‘over land.” The New York 


S 
ca to form was Fi 
fon the after deck of the Hamburg. Ame 
liner Penasplrania, from which McCurdy 


propeicr 
A that fist 


Hie fron ship 
Virgie 

Tt seein commonplace enough now, 
whole world got excited over that feat. 
Uy trom store 


Trade a sueceae 
leh landing om te ek of 
SS. Pennayleania in San Prancioro 


ling the po 
te in January, 


‘artis 
ut tose bow it would behave on the 


TAD no idea of going into the sir at that 
time, thous T knew it was rowale,” Ive 
told me. ody had ever risen frown the 
rot the water. Hut this machine handled 
0 benutifully Uhat my action in elevating Uhe 
plane wis more instinctive than intentional. 
Sine serial Teas skituming the surface of Ue 
lay anid in atother [found myself in the ai 
IC rose with  muddenness and ease that st 
prised me. I flew half'a mile over land, turned 


Make Money QUICK 
cay aus et 


Teeesee 
bonis bein 


bei ee 
This JOB WAY LOUPON 


sgheuaeehi ae Se 


imental 
Outte ll Fre 
af Extra Ch 


LearnHow to 
JIMMY DeFOREST text 


3 FUELS Sane 


‘Sracity 


‘ind alighted on the "water. Several naval 
raft in the bay’ touted their sirens in apy 
T'rose pani from the water. thi titne hn 
lentionally. and again alighted. 1 had got 
what T was after. 

iret the 


the problern of ‘eueld-wide flight to practical 
cvomplishinent 


1911, the United States Patent Ofice granted 
the patent application of the Aerial Experiment 


iphant sear for Curtiss by avearding tobi 
the Robert 4. Collier trophy for the most ig 
nifeant advance in aviation daring th 


f such a craft, and on January 10, 1912, the 
Byinee bat few 


“Meantime the injunction which the Wrights 
aad obtained, restraining the sale of sierat 
Uy the Curtiss Companys hd been dissolved, 
though the patent Mtigation war by no means 
tension after extension wa 
‘and plane shops at Hammonds 
tine end of 1812, Corte com 
Dany’ was turning out an airplane a day. 
‘One question now was "on everybody's 


tongue, "Wha will be the first to fly across 
the Atlantic?” "Rodman Wanamake 
chant, sportsman and. aviation 


et hull 


Amerien, was begun in Decernber, 
1913. Tt was almost ready to fly when, in 
August, 1914, Germany and ‘Grext” Britain 
‘went to war.” Lieut, Porte was recalled for 
service and the Ameria was bought by the 
Hetish Goverument for submarine-detecting 
patrol duty. 


\ THE, meantime two honors hal come to 
isn which, among all of ion 
Tre cher First 
was the award to him, in 
Sinitheonian tnstit 
Langley medal 


ih 
; 101, by the 

the 
pound of 
pare gold, presented for services it the de 


velopment of artificial flight, and received 

from the hats of his pioneer ‘associate, Pref 

Alexander Gralam Bell. The ther was 

tion Wy the Smithsonian Institution to’ prove 

that Prof Samuel P. Langley, the Institution's 
Jad netuaily built a flying 

ne that en fly 


‘Curtiss Wook the old Langley aerodrome of 
908 from ite resting. place in the National 
Museum, and hipped itt Hamner 
What happened then is perhaps Dost told by 
the insertion om the placard set up in front 
of the inthe Museum at Washington. 


“In 1016," the inscription reads, ater de: 
scribing Profesor Langley's ill-fated efforts 
tormake his machine fy, "the experiments were 
resumed, using all available parts of the orig 
inal manchine. ‘The frase and engine were the 
same as in the firt trials; the reconstructed 
‘ings were used without the Tending edge 
Extension; the control ‘were reve 
structed: ‘with neces. 

the original 
vighing over 


gine and tractor pro 
eatly’ flown repentetiy 
‘that the original 

1908 had 


seo have how 
Tally” launched 
flights 
with the original drasrings 
Supervision sf one of the 
tesing ll origi 


in the 


rs, dicigibles, 

Pence and 
England were caught “unprepared. "Nowhere 
in the world hod angbody but Gl 


factory caiped wp ready to 
planes and motore at high speed 
“the British Government want 


Received. through the British 
Washingt 
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How Sea Flying Was 
Made Safe 


(Continued from page 142) 
“What kind of planes do you want and how 

muuch will yout pay for them?” he replied 
“Whatever Kin af planes sou can build at 
‘was the 


‘of the Curtiss plants was 
lat almost ends the story of 
sas an individual pioneer of the ai. From 


Ue Wright 
seman he 
sin the patent pool ofthe Ma 
‘Nlreraft Assocation Iti the atry ofthe co- 
iperative development by the Navy and Glen 
Crrtss of the flying boat into the “N. € 
the N. (ha few mont 
wa ihe it fying craft 
elm 


LENN CURTISS today still dreams of 


orthern edge of the Everglades. 


get the 
of what Ihave set down, 


‘There he told me 

in these articles 
We have oniy just begun to learn how to 

fy,” he sd, 

than nineteen 

Hight. More has bee 

since Uhe 


flying. Te pt a atop for years 
Yooking toward safety 


a diferent type = rom ay that have 
constructed: ody who has an 
in aviation owes i to himoell and to 
the public to do everything be ean to make 
ht flying as cheap as rail 

the auto- 


(Continua from page 3) 
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Science and Conservat 
Trgenious New Cont 
‘World's Largest Lo 
Tlussia's Superpower Project 
Beating the Hing Sst 
2 Tree Trunk 
Talore Train Bul fet Plover 
Leviathan Gets a New Dress 
A-G0eLnch Cigarette Holder 
Corner Subwass for Pedestrians 
Airplane Engine Fits in Pocket 
‘Thinner Buildings, Wider Streets,” for 
Future City 
A Noted Golter Tests Himscit” 
Realistic Toy Motoreyele 
rupp Works Turn to Peace 


Removing Mercurochrome Stains 3 
Fight Slupworms vith Paeafin 5s 
Miles by: Tornado re 
nye Prints Diller % 
Worth $9,333 35 


African Bird Fades in Reais 
Winners of Our March 
‘Contest 
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IN ONE 
MONTH 


eee nee ae cope ese ames 

A wonderful, invention that Jawn mowers 
scToiy’ pertoctly; does the work 'ae nothing sles oan. 75,000" 
W.cE Mora: Tin Falls, WF Kondt. Butfato, writes: “I EW. scgrmic Sarina, 
Gras etna natnd sensed ine engi erg neatly BO Shontconer darn th an 
noaprteftisoinsbdays.” which not bad Sealdesworkingatinytrae, 


Lawn Mowers Sharpened to Razor Edge— 


jad —owners delight in mowing lavwnvith mower sharpened on an‘+Tdeal"”, Mowers 
Ponlightrelicieclicksick sed he grote tut Dsbd permanent by 


for full I 
Eormation of 


FREE 


WRITE TODAY {°°,.0: 


‘hig wondertal mone” 

mating machin 

THE FATE-ROOT- NEATH. 
‘Pimnath, On| 


HAVE You An INVENTION? 


‘he WORLD PROGRE 


"READ MONEY MAKING OPPORTUNITIES. 
GN PACES 120" To lea OF THIS ISSUE 


RAILWAY MAIL CLERKS 
MAIL CARRIERS—POSTOFFICE CLERKS 
$1700 to $2700 a Year for Life 


Guat Against 


of Tire Mileage 


These hisses 


Vuleanize First | 
andMakeit Last 


Leaky puncture a. soon eee thou- 


sands of miles of service from your tires 


‘There is only one way to rept ues 
to be as good as new=culennize Ie isthe 
Same method of fasing rubber to rubber 


re manufacturers une in taking 
tually becomes 
with heae featredthes 


sth che tube, exes wih hy fe ene 
“This is the way the Shaler 5-Minute Vul- 
caniner fixes punctures for you anyrehere- 
nd ic is s0 simple and sale that even & 
child can use 
This Best Way is the Easiest, Too 
“To make arepaic you simply clamp one 
of the hal: Pach citar nis one the 
runctutey light the fuck, give it five min: 
Utes to cook then unscrew the clamp and 
throw the litle Fuel pan away. That al. 
amp entt-$.3, Std 


Seeere 


‘HA 


1s good as new and 
toe immediate use. 
‘Shaler Patch-&-Heat Unit, a you 
is the secret of this simplicity 
ino sticky cement mo Mt 
ie in containing disc 0 
prepared solid fuel to provide exactly the 
Correct amount of heat (0 vulcanize the 
itch to the tube. The patch is on the 
vottom of the pan and is the highest 
grade of pure raw rubber. 


Wherever You Are, Have Your Punc- 
‘cpaired the Shaler Way 


tures Re 
Be sure you have one of these handy 
litle Shaler Minute Vcaniers in your 
y. Carry ieunder the seat—always, 
‘Wherever you are, when the emergency 
comes, you'll be. Pleased with the ease 
With which iedoesthe job. ** Too, when 
Jou fave: tires repaired, ask to have the 
Peres Shalce Vakensloed Tee repels aren 
Cxerywbere use Shaler equipment. 


5 MINUTE VULCANIZER 


© This seal on « radio, tool or oil bu: 


net al 
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Here Are Correct Answers 
| to Questions on Page 51 


Pago Pago on the island of 
‘of the Hawaiian Islands. 


forming 
the beautifol harhor now occapied asm Am 
can Naval base. a 


2. At the south end of Monterey Bay, Cali 
ia, les the Monterey Pet 

ow two. remarkable spe 

eypresr_and the Monterey pine, 

‘These grow naturally nowhere els inthe world. 

| ‘The twisted weindls-ahaped trees s0 often seen 

pictures of Monterey: belong to this strange 
‘and vanishing kind of cypress. 


tery. Scattered over the 
‘eastern balf of the United States are roundish 
Till and long mounds, sometimes shaped like 


5, Hecaue the peular stew ut of which 
the best races of Panama hats are woven, 
known locally x “paja toquills,” grows in 
Panis. “The hnt-miak 

iplicnted. one of sonkin 
straw in adit 


i that nape 
Matted 


tied the 
iy: the 


large a ‘men, 


ij Water 
brought up by: bucket 


This used to be a more oF 
nedicine all over the world. 


in Siam, where tne 
tive doctors consider the ashes a. valuable 
remedy for consumption and other diseases of 
the throat and lungs. Gradually. however, 
modern medical knowledge is spreading into 


these remote cot 


re, W, 


ints of the world's supply: 
nthe southern part tte 
lalay peninsula,” Politically this country is 
‘under Heitish protection aud is known as the 
Federated Malay States, 


11. In ancient Balislon more than five 
thousand sears ago the people settled along 
the banks of the Tigris and Euphrates «one 
tracted a. great network of irrigation catals, 
‘likes, and. storaje reservoirs. by which the 
‘eater ofthe two rivers was distributed over the 


plains. 
12. ‘These two rivers are branches of the Nile, 


forath of where it di of Khare 
from..‘The naanes reer ace of the 
‘water. The White Nile is tstally milky from 
fine rock dust suspended in it. ‘The Blue Nile 


ontans litle mud and is clear and blue. 


ment signifies the approval sf the INSTITUTE OF STANDARDS. See page 8. 
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